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^1,1 PREFACC 

drawn e\tensi\ch from scientific investigations and reports of man) ob- 
servers Specific references m the text to the main original sources of 
medical literature from which valuable data liave been taken are avoided 
HI order to simplif) the picsavtation of the subject Tlie more important 
bibliographic references cspcciallv those m journals most likelv to be 
rcadilv available to the practitioner arc listed at the end of each chapter 
In addition the concluding section of tlie book contains a list of books and 
monographs dealing with the broader aspects of rheumatic disease, which 
mav be used for further reference It is hoped that the careful selection of 
the bibhograpln will add to its usefulness 
Important newer concepts couceinmg etiologj, pathogenesis and treat 
nient — including the controversial aspects of focal infection, the relation 
of intervertebral disk protrusion to the pathogenesis of low back and sciatic 
pain the present status of chijsotherapy lu atrophic arthntis and of therapy 
with sulfanilamide m gonococcal arthritis — ^have been critically appraised 
A practical approach to the subject has been maintained throughout, 
with an aim toward simphcitv both in the organization and presentation of 
the subject matter Tlie space allotted to the vanous topics discussed is 
based largelv on their importance to the practicing physician Tlicreforc, 
the more common forms of rheumatic disease are given more detailed con 
sideralion than those which the physician encounters onlv rarely In the 
latter case references for further studv arc provided m the bibliography For 
the same reason practical diagnostic and laboratory procedures ate dis 
cussed more fulK than tlve more complicated and frequently less useful 
ones that belong more in the research clmic or laboratory Those diagnostic 
measures which the phvsician mav readilv anplov in his own office have 
been described m greatest detail the actual technique of the procedure m 
such cases usually being indicated 

Since clinical appraisal of any disease cannot be separated from an ap 
praisal of the patient and his environment, his constitutional make up and 
the socio-economic setting in which the disease occurs, discussion of these 
aspects of the subject— an integral part, I believe, of any clinical considera 
tion of rheumatic disease — Ivas been included 

I realize that tlve wvelwswnv ot certain topics is not orthodox discussions 
of low back pain, radicular pain and the like have usually not been pre 
sciitcd vvitli discussions on arthntis But then, I am convinced that many 
phases of rheumatic disease exclusive of the arthntides, but closclv related 
to them bv ssmptomatologv must not only frequently be considered in 
diffcrciitul diagnosis but mav furthermore be treated successfully by the 
physician 

In general the viewpoint expressed was substantiated by personal expen 
ciicc Opinions of others have not been disregarded, however On impor 
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tant controversial topics cs|>{.cull}, sucli divergent views arc stated, but 
when inj own cxpcncncc seemed conclusive tnougli, I have not evaded 
SI) mg so 

Lv cry important ph isc of treatment Ins been discussed, for the manage 
nicnt of the patient w ilh rheum itic disease must be an integrated perform 
ance, diligently supervised at every turn by the physician m charge There 
can be no prefabricated program of treatment for each patient, there is so 
much vanation in the clinical picture and in the requirements of individual 
eases I have attempted however, to discuss the fundamentals of treatment 
and to evaluate their rchtivc ments and deficiencies Above all, the aim Ins 
been to stress procedures which arc useful and applicable m practice llic 
simplest, yet most effective w ly of achieving a desired result is always given 
preference to the more elaborate, more dramatic therapeutic setting Useful, 
inexpensive measures applicable m the home treatment of such eases arc 
emphasized, cspcciallv m relation to physiotherapeutic management In 
this wa), It IS hoped, the book will constitute a practical guide designed to 
meet the requirements of bedside practice 

1 have puqjosclv refrained from detailed discussion of many remedies 
based on the flimsiest of evidence, that arc constantly being ' tried and 
heard about'’ m the treatment of artlinlis It is hoped that the reader will 
not regard this as a serious omission Nor did it appear worth while to chit 
ter the text with detailed description of therapeutic procedures which, 
though highly popular arc m my estimation impractical, ineffective, or 
dangerous, either such procedures arc mentioned briefly, or mention of 
them IS altogether omitted Reference to such topics is, however, included 
m tlie bibliography, so that the reader may liave access to detailed discus 
sion, if he IS interested 

Practical experience shows that deformity is not an inevitable phase of 
arthritic disease, but ntlier a coniplicabon which mav be averted by timely, 
adequate management Furthermore, I regard that phase of therapy aiming 
at prevention and correction of deformities in arthritis as an integral part of 
the general therapeutic program, a phase of therapy all too often delegated 
disinterestedly to the orthopedist As a matter of fact, m most instances, 
especially m early cases, the physician may carry out, unaided practically all 
of the requisite steps of simple ortliopedic management, and thus prevent 
the deformities we dread so much Tlierefore I have provided m Chap 
ter XV a detailed, though simple outline of the factors that are responsible 
for such defonnities and of the means which may be employed for their 
prevention and correction To emphasize graphically this especially impor 
tant but badly neglected phase of this sub)ect, this chapter is profusely illus 
trated so that recognition of the wide range and practical simplicity of the 
measures to be employed may be greatly facilitated 
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Since I belie\c too that e\en purely surgical phases of management 
applicable to cases of rheumatic disease should be clearly understood by the 
attending ph\ sician tlie rationale and indications of such therapy ha\ e been 
outlined Details of the surgical procedures to be emplo}ed ha\e, for the 
most part been omitted because it was not the intention to suppl} a tech 
meal guide for the surgeon The aim was rather to indicate to flie practi 
tioner the general scope and magnitude of surgical procedures which maj 
be recommended b\ a consultant 

To main who contributed to making this book possible I am deeply 
grateful Foremost among these is in> former chief and teacher. Dr Philip 
S Hench who first stimulated m\ interest in the rheumatic diseases I also 
wish to pas tnbute and acknowledge an unbounded sense of debt to the 
late Drs William and Charles Ma\o who made possible the Clinic where 
I was pnsileged to spend several of the happiest jears, where I studied and 
found mvsclf 

1 owe thanks to mans others who helped so wilhnglv to Mrs T D 
Howe for the discerning care with which she read and cnticized the manu 
senpt to Dr V W Eisenstem for help on the seebons dealing with the 
neurologic counterfeits of rheumatic disease, to Dr Eben W Fiske and 
Dr A S Brow die for suggestions and help on the orthopedic aspects of the 
sub}cct to Mr A Levm for painstaking care in making the photographs 
with which the text IS illustrated to Miss E M Shackelford for the drawing 
she contributed and to Miss Ruth Clarke for aid in checking proof 

To nn secrctan Mrs Elsie D Sieinmann I am grateful for the faithful 
ness with which she earned the additional work imposed upon her, and to 
Miss Selma Haendler for careful stenographic assistance The efficient help 
of Miss Frances Zewe and Miss Marguente Lawson m the care of our pa 
ticnts afforded mam extra hours which could be devoted to this task 

I thank vanous wnters for permission to reproduce a number of worth 
while illustrations and Dr E A Codman and Dr Rov R Snowden, 
Director of the Pittsburgh Diagnostic Climc, for lending me several plates 
for illustrations 

It IS also a pleasure to acknowledge the helpful cooperabon of my pub- 
lisher, Mr Paul B Hoeber and of Miss Margaret G Fiskc, of the publish 
cr s editorial staff 

Without the encouragement and help of mv wife this book could not 
have been wTilten And to mv son, Richard I want to express mv admira 
tion for the graciousncss with which he bore his sacrifice ot manv hours of 
plav in which wc could not indulge when wcboth wished so much to do so 
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INTRODUCTION 


CHRONIC RHEUMATIC DISEASE ITS SOCIO- 
ECONOMIC ASPECT 


If It be hue Hut bunuu niisii> loves compaiij— it is iii moderation, vve 
hope Kor the patient with ilieiiiiiatisiii there is far too much company In 
Massachusetts alone, in a suivcy of chronic diseases in that state in 1933, 
Bigelow and Lombard reported that 138,000 people (over 3 per cent of 
the population) suffer from chronic rheumatic conditions An actual im 
mcrical count reveals more cases of chronic rheumatic disease than of 
Bright’s disease, tuberculosis, and cancer combined Chronic rheumatism, 
111 Massachusetts, is eight tunes more prevalent than tuberculosis, twelve 
times more prevalent than cancer 

Tins situation is not peculiar to Massachusetts, however Tire National 
Health Survey, conducted by the United States Public Health Service in 
1933 36, indicated that of the 127 inilhon persons in the country, 6,850,000, 
or approMinatcly 5 per cent of the population, suffer from some form of 
rheuniatisni Tlie disease is indicated as being nearly twice as prevalent as 
Its neatest rival, Bright's disease (3,700,000 cases), mote than seven tunes 
as prevalent as "cancer and other tumors" (930,000 eases), ten tunes as 
prevalent as diabetes (660,000 cases) 

It is not only the occurrence of the disease winch is so alarming, but also 
Its disabling effect, for, though it ranis 6rst in incidence, it is second— not 
far behind— in producing disability and invalidism (permanent disability) 
Tliat It ranis low (fourteentb) as a cause of death is feeble consolation 
Rheumatism does not shorten life, it does, however, dram off much that 
lends value to it buoyancy, health, and usually economic and financial 
independence, for which it substitutes discouragement, physical suffenng, 

^"Aettrrefemng to the survey of the United States Public Health Service, 
rheumatism is our most costly national health problem aside from 'mental 
and nervous diseases ’’ We have m the United States a decrepit army of 
6 Sco 000 rheumatic patients, whose care probably costs, directly and indi 
rectlv infinitely mote than did our nahonal defense Tor example, theuma 
tism was responsible for a loss from work of 97,200,000 days— more than 
any other chronic disease except the nervous and mental disorders men 
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tiuned (nliich KmSLtl a lois oi 15= ;coooo dais of MOil.), and it ptoduccd 
mort than hnce is miicli disibilih at tuberculosis (ttliicli caused a loss of 
4i_40coco da\s) 

Hie in\alidisni (total disabilih ) for which rheumatism is responsible 
IS even more costU \s a cause of imrahdism it again ranks second to onl) 
tlic nersoiis and mental diseases Ilie 147,500 persons pcnnanentlj dis 
abled b% rheumatism m the United Stales represent twice the number of 
nnalids ( — 900) produced b\ all hpes of tuberculosis Tlie Massachusetts 
sunes supported this conclusion, it indicated that 5,600 of the rheumatic 
patients in that state were totalK disabled 

\\ e base scant statistics of the actual cost m dollars and cents The 
Metropolitan Life Insurance Compam estimated the actual loss m wages 
resulting from rheumatism in one rear at ncarl) $250000000 Tlie United 
Stales Veterans Bureau reported more than $10000000 paid m pensions 
dunng 1956 to leterans suffenng with chronic )omt disease Tlie Chief 
Medical Officer of Health for England has reported officialh that one sixth 
of the total im'ahdisni of insured persons is attributable to rheumatic dis 
cases and its economic cost to the countrs is not less than $100 000,000 an 
nualh Tlicsc arc considered to be conscr>ati\c estimates We base not 
taken stock of our iiiCTcased burden m taxation, in higher insurance pre 
iniunis and in the other wavs in which most of us share the cost of main 
taming these peisous invalided bv rheumatism It is a stupendous bill, }Ct, 
oddU enough we meet vt wvtlv velatvxc wvdvffcvevvce 
The statistics quoted refer to rheumatism in its broadest sense, b) m 
eluding the vanous tvpcs of “arthritis, gout neuralgia, neuntis, lumbago, 
and so forth From the standpoint of treatment, it is important to differ 
cntiate VMllnn this large, \aricgatcd group of rheumatic conditions, from 
the standpoint of invalidism and of the economic cost to each and e\cr\ one 
of us iiidnidualh, such scgr^tion is inelc\ant To the public at large the 
significance of the problem lies in the (act that 5 per cent of the population 
of the United Stales 1$ afflicted with some form of rheumatism 

More poignant is the fact that, as indicated b\ tlie United States Public 
Ilcallh sursev, of all persons lepiorted to ha\e chronic joint disease, over 
50 pci cavt were under forts fise sears o£ age, 70 pet cent ssere under 
fifts fisc; and onls I5pcr cent were oversixtv five \ ears of age Half of those 
afflicted with rheumatic disease are m the so-called productive jears, a rela 
tiscK small number arc vvithm the penod of old age Impairment of 
earning capacitv therefore adds an economic burden to tlie phvsical encum 
brance and suScimg which the individual with arthntis is beanng Tlie 
sum total of the ravages of this insidious disease upon men and women 
III their prime of life is pathetic 

lliis fact IS clear enough to ansonc who sees mans patients with chronic 
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jrtlintis, for the piucU medical problem becomes a concomitant of the 
economic llie loss of time and earning capicit) crcitcs the dilciimn of 
how to meet the economic burden of the medical care It must be cmphi 
sized that for the person suffering from uthritis this economic burden 
results chiefly from such fictors as loss of earning power from inability to 
contnuie it work, the frctiucnt necessity for liospital and nursing care, tlic 
cost of professional phssiolhcrap), mcdicition, ami the like In comparison 
with the cost of these features of the medical care, that of the physician s 
services arc negligible And so we have, coupled to the debilitating effect of 
tlie disease, the additional stress caused by the question of how to meet the 
economic problems created bv the rliLiiniatic disibilitv In many instances 
we find that this litter issue looms so lirgc that its solution is csscntnl 
before we can launch successfully on a course of treatment 
UnfortuiiatcK this situation is all loo common, for, as has been shown 
by the recent National Health bur\c\.and as is well known from cvpcnencc 
the burden of chrome disease falls most heavily on that part of the popula 
tion which IS least able to bear its full cost Disability from chronic illness 
expressed 111 terms of the average anmiil number of days lost from work 
per person, is almost three times as great among families on relief, and twice 
as great among non relief families with incomes under $i ooo as among 
families with incomes of $3,000 or over 
Considering the magnitude of our problem, our relative apathy toward it 
IS especially discouraging It is onlv within the past twenty years, and par 
ticularlv during the last decade, that the interest of the medical profession 
has been sufficiently aroused bv llic problem of rheumatism, so that some 
attention has been directed to it Tlicrc has been marked progress witliin 
these twenty years We have not stumbled on any royal toad to cure of these 
rheumatic disorders We arc arriving, however, at an integration of our 
knowledge of what can be accomplished m the treatment of these condi 
tions, and even, to an extent, m their prevention 
To be sure, medical progress and discovery concerning the successful 
management of chrome rheumatic disease are today really far m advance 
of progress made m providing physical security for these patients with 
arthritis, yet interest m the problem of rheumatism is still far too limited 
We cannot gloss over the fact tliat many medical practitioners are not yet 
fully cognizant of, and sufficiently oriented m the treatment of the patient 
with rheumatism Too many of us approach the problem with indifference, 
scepticism, or discouragement Companng tlie facilibcs for the treatment 
of tuberculosis and rlieuniatisni, Kling pointed out that the majority of 
rheumatic patients are under the care of a physician who shows little 
interest m this ailment, whereas tlie larger sanatoria and hospital depart 
ments are provided with the best facilities for the treatment of tuber 
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culoiis and the\ are under the management of men who de\ote themscRcs 
to a stud\ of this disease If provision for satisfactory medical care of 
arthntis is not adequate if it is not readily available to all, it is inevitable 
that the patient in poor oi even in moderate circumstances should be 
drawn to anv source promising quick and inexpensive relief The result of 
inadequate care may be a patient physically crippled, spmtually broken, 
and totallv dependent economically 

To begin medical treatment anew at tliat time is to undertake it with a 
patient burdened not only by senous disease, but by impedimenta for which 


we ourselves are to an extent responsible If we accept as corollaries the 
fact that rheumatic disease is most prone to occur among the less well to 
do that successful treatment of arthntis may require a long time, that 
there is not only a loss of earning power but the necessity for at least a 
preliminary period of hospital care then we must accept the axiom that 
the control of rheumatism is a problem not for the physician alone but one 
in which he must be aided by the public at large 
From the standpoint of the patient or of society nothing short of com 
plctc eradication of the disease when possible can be thoroughly satisfac 
tory Too often there is a recurrence of the disease when the patient resumes 
work too early, that is before the disease is completely stamped out Such 
recurrences may turn out even more disastrously than the initial attack, 
thev may require even longer periods of hospitalization and treatment, and 
consequently may prove to be a greater economic burden on the patients 
and on society Tlie investment that society would need to make for the 
provision of adequate medical care in artlmUs may seem large, but it would 
be more than amply repaid Unfortunately we have never stopped to calcu 
late the present staggering cost of the disease If we had, our social con 
science would have speedily remedied our oversight 
Rccopiznig the need for concerted action in the prevention and cure of 
ihcnmahe disease, organizations, composed of physicians interested in the 
problem, have been created in various parts of the world Thev are eager 
'“"I'hes for adequate solution of the problem 
and of ttrr ®"‘‘* Committee for the Control of Rheumatism 

Ilfcir V oA 7"“" Assoc.al.on have already proved fruitful 

umsnuve ut o ‘’".u Thev 

nitisl have not only the assistance of the medical profession at large but 

ce.nSXhvr^ M'T?'"'"® dtseaL, con 

The snnev by the Massachusetts Department of Health indicated that 
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of tlic people suh)cct to various duonic illnesses, including Tlicumatism, 
onl) 31 per cent were under the cue of plijsicians, the rest were either re 
cciving no trcitnicnt whatever, or were treating thcnisclvcs Not realizing 
how disabling chronic rheumatic disease can be, if neglected, some of 
these patients thought their condition not serious enough to require medical 
attention Others, perhaps, had been through one or more desultory courses 
of treatment without noticeable improvuiicnt. they felt a physician could 
not help them I here is reason to suppose that many of these patients might 
have improved had they received the full benefit of all that is hnown today 
concerning the management of chronic arthritis 

Tlie family physician should realize that he occupies a pivotal position 
of responsibility toward tlie arthritic patient Ills attitude toward the 
problem of arthntis and his accomphshmciits m this field will detenmne 
to a large extent whether the movement for the control of the rheumatic 
diseases will be successful or whether the stream of unhappy artlmtics, 
made more wretched bv desultory, slipshod treatment, will flow toward the 
cultists 

How, concretely , can a successful program for the control of rheumatism 
be earned out? It is pretty much agreed that m most cases of arthritis 
(especially in active cases of atrophic arthritis) the best place to inibatc 
treatment is 111 the hospital A |>enod of hospitalization not only permits the 
application of certain therapeutic measures not readily employed m the 
home or m the physician s office, but affords opportunity for educating the 
patient with regard to measures that should be earned out at home later on 

But as Kling pointed out, hospital facilities for the care of rheumatic 
patients are at present woefully inadequate He deplored the fact that 
everywhere he encountered tlie greatest difficulty in securing even urgently 
needed liospitalization for patients afflicted with rheumatic disease and 
arthnbs Analyzing statistics obtained from a large number of hospitals m 
various parts of the country, he found that the number of admissions for 
arthritis and rheumatic diseases, in the hospitals surveyed, represented 
only about 1 3 per cent of tlie total admissions Tlie number of pahents 
witli rheumatic diseases admitted to hospitals in the United States is prob 
ably less than 10 per cent of those totally disabled by arthritis Moreover, 
this hospital survey included a number of institutions having departments 
carrying on research in rheumatic diseases and therefore admithng more 
than tlie average proportion of rheumatic cases On the whole, the general 
hospitals are not inclined to accept rheumatic patients Their facilities are 
often taxed by urgent surgical cases or those with more acute medical 
problems, such cases are given preference because they require shorter 
periods of hospitalization and, therefore, permit a greater turnover’ 

Tins, however is not the only reason A disease lAe tuberculosis also 
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culosis and the\ are under the management of men who devote themselves 
to 3 stud' of this disease If provision foi satisfactory medical care of 
arthritis is not adequate if it is not readily available to all, it is inevitable 
that the patient in poor or even in moderate circumstances should be 
drassrv to am soutet. promising quid, and inexpensive relief The result of 
inadequate care mav be a patient physically crippled, spiritually broken, 
and totallv dependent economically 

To begin medical treatment anew at that time is to undertake it with a 
patient burdened not only by senous disease, but by impedimenta for winch 
we oursehes are to an extent responsible If we accept as corollaries the 
fact that rheumatic disease is most prone to occur among the less well to 
do, that successful treatment of arthntis tnay require a long time, that 
there is not only a loss of earning power but the necessity for at least a 
pteUminaty period of hospital care, then we must accept the axiom that 
the control of rheumatism is a problem not for the physician alone but one 
m which he must be aided by the public at large 
From the standpoint of the patient or of society, nothing short of com 
plele eradication of the disease, when possible, can be thoroughly satisfac 
toiy Too often there is a recurrence of the disease when the patient resumes 
work too early, that is, before the disease is completely stamped out Such 
recurrences may turn out even more disastrously than the initial attack, 
they mav require even longer periods of hospitalization and treatment, and 
consequently may prove to be a greater economic burden on the patients 
and on society The investment that society would need to make for the 
provision of adequate medical care in arthritis may seem large, but it would 
be more than amply repaid Unfortunately we liave never stopped to calcu 
late the present staggering cost of the disease If we had, our social con 
science would have speedily remedied our oversight 
Recognizing the need for concerted action in the preNervtiorv and cure of 
rheumatic disease, organizations, composed of physicians interested in the 
problem, have been created iii various parts of the world Tliey are eager 
to organize the necessary facilibes for adequate solution of the problem 
llic activities of the British Committee for the Control of Rheumatism 
•jnd of the AmcTican Rlteunmftsza Aisoctatwr* have already proved frastftil 
Hicir work, however, has just begun Progress based upon the efforts of 
these physicians alone cannot be rapid, nor altogether successful Tliey 
must base not only the assistance of the medical profession at large but, 
in addition, the aid of the public We must establish a broad program 
for educating people concerning the nature of rheumatic disease con 
ccrniiig effective methods for its prevention and control, and concerning 
the c0cctivcncss of medical treatment as wc know it today 
The survey by the Massachusetts Department of Health indicated that 
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of the people sub|cct to Mnoiis chronic illnesses, including rheumatism, 
onl\ 31 per cent were mulcr the care of phjsicims, the rest were either re 
cenmg no trcitmcnt wlntcscr or were treating thcmselscs Not realizing 
how disabling chronic rheumatic disease can be, if neglected, some of 
these pabents thought tlicir condition not serious enough to require medical 
attention Others, "perhaps had been through one or more desultory courses 
of treatment without noticeable improvement, tlicj felt a physician could 
not help them Tlicrc is reason to suppose that many of these patients might 
have improved had they received the full benefit of all that is known today 
concerning the management of chronic arthritis 

Tlie familj physician should realize that he occupies a pivotal position 
of responsibility toward the arthritic |>aticnt Ills attitude toward the 
problem of arthntis and his accoiuphshmcnts in this field will dctcnnme 
to a large extent whether the movement for the control of the rheumatic 
diseases wall be successful or wliclher the stream of unhappy arthntics, 
made more wretched bv dcsultorv, slipshod treatment, will flow toward the 
cultists 

How, concretely, can a successful program for the control of rheumabsm 
be canted out^ It is prettv much agreed that m most eases of arthntis 
(especially in acbvc eases of atrophic arthritis) the best place to initiate 
treatment is in the hospital A period of hospitalization not only permits the 
applicabon of certain therapeutic measures not readily employed in the 
home or m the physician s office but affords opportunity for educating the 
patient witli regard to measures that should be earned out at home later on 

But as Kimg pointed out, hospital facilities for the care of rheumabc 
patients arc at present woefully inadequate He deplored the fact that 
everywhere he encountered the greatest difficulty m securing even urgently 
needed hospitalization for patients afflicted with rheumatic disease and 
arthribs Analyzing statistics obtained from a large number of hospitals in 
various parts of the country, he found that the number of admissions for 
arthritis and rheumatic diseases, in the liospitals surveyed, represented 
only about 1 3 per cent of the total admissions The number of patients 
with rheumatic diseases admitted to hospitals in the United States is prob 
ably less than 10 per cent of those totally disabled by arthribs Moreover, 
this hospital survey included a number of institutions having departments 
carrying on research in rheumatic diseases and therefore admitting more 
than the average proportion of rheumatic cases On the whole, the general 
hospitals are not inclined to accept rheumatic patients Tlieir facihbes are 
often taxed by urgent surgical cases or those with more acute medical 
problems, such cases are given preference because they require shorter 
penods of hospitalizabon and, therefore permit a greater turnover' 

This, however, is not the only reason A disease like tuberculosis also 
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requires a long period of hospitalizabon Nc\ ertheless, there arc in this 
countr\ about 87 000 beds set aside in special institutions and in depart 
ments of general hospitals for the treahnent of tubereulosis llic reason is 
obvious Tuberculosis is communicable and the general public has been 
educated to an awareness of the danger True arthribs is not communicable 
as a disease but the burdens imposed bv it, including the cost, are com 
iminicatcd to and shared bv a hrge portion of the population 

It is no doubt partly because interest in the problem lias not been 
sufficientlv aroused that there is onlv one institution in this country which 
has a group of beds set aside espccialK for the treatment of arthntis Klmg 
justifiablv deplored the fact that of his own clinic patients hardly 1 out 
of 200 or one half of one per cent, were able to secure free admission to a 
hospital for treatment Tlie large proportion of patients with arthritis who 
ire admitted to hospitals are private patients In contrast, about 90 per cent 
of the beds for tuberculous pabents are free and only 10 per cent paid Tins 
IS a proportion more in keeping with the requirements of the situation 

Davidson and Duthie indicated the existence of a similar situation in 
the Biibsh Isles Most patients with arthritis the) pointed out, are sent 
to the hospital onlv when thev have become marked!) incapacitated These 
authors regretted the failure on die part of Uie medical profession and 
societv to recognize the fundamental need for institutional beatment in 
the cailv stages of the disease when deformity can be prevented and com 
plctc cure in manv cases aciiicved Of the last 100 cases of rheumatoid 
arthritis admitted to the wards of the Aberdeen Roval Infirmar), Davidson 
and Duthie pointed out, the average duration of svmptoms before admis 
Sion was three and one half years It is not surprising the) add, that in 
a large proportion of these cases cute is impossible and a limited restoration 
of function IS all that can be attained Hence the outla) of time and expense 
on these late cases cannot be jusbfied on economic, but onl) on humain 
tanan grounds Tlie) voice the general agreement of all those conversant 
with the situation when the) sa) that not until sufficient beds are available 
for the treatment of cases in the earlv stages and for adequate periods will 
the present gloomv outlook toward the treatment of the chronic rheumatic 
diseases be altered 

Tliesc authors, too, hold the present attitude of the general hospital 
toward rheumatic disease accountable for a large share of the ignorance 
and apath) of the medical profession in regard to the national importance 
of tlie problem of rheumatism and the insufficient suppl) of graduates 
interested in and smtabl) trained for the treatment of the chronic rheu 
matic diseases ’ Such criticism is also applicable to the general hospitals 
m the United States Ihc creation of special departments for the care of 
rheumatic patients has lagged far behind the evident need for them 
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Ihc problem is obvious and so arc the requirements for its solution If 
idcquatc steps to control the li uoc wrought by crippling rlicnimtic disease 
are to be tiktn special institutions iiul dcpirhncnts in gcncnl hospitals 
will have to be created for the care of these patients It will be neccssir} 
to equip these departments with the ficihtics required for the successful 
management of arthritis At present with these facilities rather looscl) 
and inefficiently organized the cost of providing them is rchtivclv high 
They could be provided at a rclitivcK low cost m special institutions or 
departments 

Cnticism might be advanced agnnst the practicability of liospital cue of 
patients suffering from rheumatism It may be argued that the extensive 
length of tune gcncrallv required for the cure of rheumatoid arthritis pre 
eludes the possibility of extending hospital facilities to all patients wlio 
may require them But this criticism docs not neccssanlv liold Although 
it is true that the course of treatment of an arthritic patient from beginning 
to end to the time of reliabilitation may require man\ months or even i 
year or two we have not found it necessary to hospitihat these patients for 
the full duration of their illness 

A practical wav of handling tlic situation and one that has proved ver^ 
satisfactory in our experience is as follows llic patient is hospitalized for 
a preliminary period of several weeks or months depending upon the com 
plcMtv or seventy of the problem presented During tins time the founda 
tion for the entire course of treahnent is laid In addition to providing 
the patient with adequate rest we attempt to establish Ins emotional id 
justment to the rcquircnvcuts nwywscd by the disease Tlvc attempt has 
often proved amazingly successful We have known patients to undergo a 
veritable tnnsfonnation With the dissoUition of fears and anxiety they 
gam confidence m the whole program of Ircalinent and develop detenmna 
tion to aid in the process of recovery At the same tune the necessary 
orthopedic measures arc provided for the prevention of deformity or if it 
exists for its correction Surgical procedures requiring hospital facilities 
are earned out Tliese include blood transfusions removal of infective foci 
when indicated and other necessary operative treatment Physiotherapeutic 
measures arc instituted and eitficr a rcfafivc of the patient or a mirse is 
instructed m the particular physiotherapeutic measures required This is 
accomplished by having such persons accompany the patient to the physio 
therapy department where they are trained as safe amateur physiotlierapists 
and are prepared for the job that is ahead when the patient rcturas home 

When he has made a start toward recovery the patient is returned to 
his home During the prehminarv stay at the hospital he has learned that 
the period of hospitalization is not expected to effect a cure but to serve as 
a ninning start toward recovery and that treatment must he continued at 
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home with perseieiance and accuracj until the fullest degree of recovery 
possible has been attained \\^en measures for the prevention or correction 
of deformities must be continued at home, provision is made for the patient 
to purchase or rent the necessary physical equipment, including the proper 
t\pe of bed, traction apparatus, weights, and so on 
It is to be hoped that eventually such advantages will be open to all 
arthiitics Since hospital facilities ate still telatwely limited, selection of 
patients for admission could be made largely on the basis of the prognosis 
for complete cure of the disease and rehabilitation of the individual Such 
criteria for the selection of patients for hospital care would offer an induce 
ment to seek medical treatment early Other cases could be selected, m 
addition for research or teaching purposes 
Of course phvsical facilities alone are not enough Without appropnatel) 
trained personnel such a program would be worthless The number of 
phvsicians interested in or adequately trained in the field of iheumatolog) 
IS altogether too small and inadequate to meet present day needs, for not 
only IS the number of patients who require expert care large, but increasing 
effectiveness of therapv makes a much wider application of these measures 
necessary We need physicians who have in addition to an interest m rheu 
matic disease the training required for its diagnosis and expert treatment 
Davidson and Duthie have found that many physicians on the staffs of 
the voluntary hospitals have little interest in the group of rheumatic diseases 
and not infrequently dislike having such cases under their charge This 
attitude IS explained partly by inadequate knowledge of modem methods 
and the good results which niav follow these procedures and partly by the 
difficulty of providing bed accomniodabon for penods sufficiently long to 
achieve optimal improvement 

Rheumatology is undoubtedly one of the most difficult of the medical 
specialties and proficiency in this field is derived from special training and 
disciplined experience Training m the principles involved in the diagnosis 
and management of the rheumatic diseases requires first a view of medicine 
as a whole from a broad perspective, for no disease, except perhaps syphilis 
and tuberculosis, touches more upon every phase of general medicine than 
do the riietmiatic conditions Jn addition to thorough grounding in gen 
cral medicine, there is required, of coune, an especially wide and practical 
expcncnce with the principles and methods employed m the examination 
and treatment of artliritis Tlicse include, among other things, a practical 
knowledge of accepted physiotherapeutic pnnciples and methods, and a 
close familiarity with the principles of operative and non operative ortho 
pcdics applicable to the treatment of arthritic joints Only through such 
knowledge is the physician able to co-operate effectively with the or 
Ihopcdist who may coiilnbutc matcnallv to the well being of the patient 
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wilh artlintjs Ob\iousl}, training to acquire proficieiicv in all of these 
branches can be achieved best onlj by long tune residency in hospitals 
with an interest in the care of aithntis 
Tlic institutions described would have a salutary effect beyond that 
which accrues directly to the rheumatic patients hospitalized, for sucli 
institutions would also constitute centers for further research in the rheu 
inatic diseases Flicy would also provide the necessary centers for the 
training of a number of physicians who would take their place in extending 
the benefits of present day rheumatology to a much larger number of those 
afflicted than is now' possible 

With the organization of arthritis dqiartmcnts m general hospitals or 
special institutions, it should be possible to establish teams of ‘ wandering” 
physiotherapists who could make frequent rounds among the patients, 
bedridden at home, to administer treatment at nominal charges In this 
way professional physiotherapy could be made available to those patients 
who need it for long periods after dismissal from the hospital Wlicn neccs 
sary, trained assistants, attached to the staff of the ardintis department, 
could also make pcnodic home visits to such patients m order to provide 
the necessary medical care Or they could cooperate closely with the 
patient’s attending physician and help m guiding the course of treatment 
Finally, the arthritis department of the hospital could also serve as a post 
graduate teaching center for the general practitioner of medicine, who is 
the first line of defense against the ravages of arthritis Just as m the control 
of tuberculosis, so also m the control of the rheumatic diseases, the family 
doctor IS m the forefront of the attack The great prevalence of the rheu 
matic diseases, and the natural tendency for the patient with early mam 
festations to consult his family doctor, force the general practitioner into 
the most strategic position with reference to the early control of these 
conditions The family doctor must be prepared for this task, for tlie dccisiv e 
battle m the control of arthritis will be waged by him If he is to succeed, 
recent advances in knowledge of the disease and the newer methods of 
treatment must be made available to him 
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CHAPTER I 


CLASSIFICATION OF THE ARTHRITIDES 


If we arc to treat anj group of conditions rationally not merely sympto 
matically our first concern in approaching any given ease is to classify it 
as accurately as w e can into the citcgoi) in winch it belongs When possible 
the classification should be on an ctiologic basis for that furnishes the most 
direct guide to treatment \rthritis is no exception to this rule At present 
however the etiology of all tvpcs of arthritis is not dcfimtclv known For 
the time being therefore we must adopt a presumptive etiologic classifica 
lion for those types in winch a specific one cannot be employed 

Tlic classification of arthritis requires clarification because it has in the 
past been so burdened with a variety of nomenclatures The profusion and 
looseness of the terms employed m the classification of joint diseases have 
been actually bewildering to the physician Mere recognition of that fact 
however does not climimte the difficulty For obviously one cannot dis 
cuss arthritic disease without understanding the precise meaning of the 
various designations so often employed 

The American Rheumatism Association has urged adoption of a simple 
standard nomenclature Until that suggestion is universally accepted the 
physician must be familiar with at least the more common of the numerous 
terms he now encounters in the literature redundant and inaccurate as 
some of those terms may be Not only is there need for familiarity with 
tlie tenninology employed but also with the criteria — clinical and patho 
logic — upon which the chosen termioology is based Tins is particularly 
applicable in a consideration of the two largest groups of chronic rheu 
matic disease which m conformity with the suggestion of the Aniencan 
Rfieamatisni Association «c desgnate atrophic and hypectraphic 
arthritis 

For each of these two common tvpes of chronic arthritis at least six syno 
nyms frequently appear in the literature When we enter upon discussion 
of the various types of rheumatic disease we will indicate the basis for the 
designations w e employ and of the synonyms most likely to be encountered 

And now we will outline a ddibeiately broad and simple classification of 
arthritic disease It should prove helpful to the physician who has in the 
past been only confused by loo many cumbersome details 
»7 
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of the various types of rheumatic disease we will indicate the basis for tlie 
designations we employ and of thesynonvins most likely to be encountered 

And now, we will outline a dchbcratdy broad and simple classification of 
arthntic disease It should prove helpful to the physician who has m tlic 
past been only confused by too many cumbersome details 
»7 




ARTHRITIS AND ALLIED DISORDERS 


I JOINT DISEASES THE ETIOLOGI OF WHICH IS NOT 
SPECIFICALLY KNOWN 


\TROPinc Arthritis 


Sjnon)ms 
Rheumatoid arthritis 
Infectious arthnhs 
’ Prohfcrabsc arthntis 
j Pnmary progrcssne polprtimbs 
' Chronic rheuraabc arthnhs 
I Arthnhs deformans 


Includes the fol!o\Mng forms of manifestations 
T\-pical abophic arthnhs 
\bophic artimbs of the spine 
Sblls disease (m children) 

Psonahc arthnhs 
Focal arthnhs 

Hypertrophic Arthritis Sjnon)Tns 

I Osteoarthnbs 
I Degenerahie arthnhs 
I Senescent arthnhs 
I Chmactenc or menopausal arthnhs 
I (m women) 

I Osteoarthrosis 
{ Arthnhs deformans 

Includes the following forms of manifestations 
Diffuse hj'pertrophic arthnhs 
Hcbcrden s nodes 

Malum coxae senilis (h)'pcrbophic arthnhs of the hip) 

Ilj-pertrophic arthnhs of the spine 
Stahe arthnhs 
Menopausal arthnhs 
Mixed Forms of Arthritis (page 371) 

Rheumxtic I ever fpage -91) 


II JOINT DISEASES OF SPECIFIC ETIOLOGY 
Mftabolic Gouty Arthritis 
Imectious 
Gonococcal arthnhs 
Tuberculous aitlinhs 
Acute suppuratnc arthntis 
Pneumococcal arthntis 
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Meningococcal nrtlmbs 
Arthntis of scarlet ft\tr 
S)i)lnlitic arthntis 
\rthntis of Brucellosis 
\rtlintis of Ilascrlnll feser 

Arthntis associated with Kinphognnuloina scncrcitin 
Arthntis associated with ulccratnc colitis 
Arthritis of t)-phoid fever 
Tuberculous rhcunntism 
Other fonns of specific infectious artlinhs 
Trxumvtic Arthritis 
Constitutional Hlmoihilic \RiitRiTts 
Alllrcic Arthritis of Slrum Sickmss 
Nn ROPATiirc Joint Diseasl 
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ATROPHIC ARTHRITIS 


SwoNYMS Rheumatoid arthxitis infectious arthritis prohferafiie 
arthritis pnnian, progressise arthritis chronic rheumatic arthritis 
arthritis de/ormaiis 

SOME BASIC CONSIDERATIONS 

Chrome arthntrs ts now bcttei vmdetstood than ever before Gaps of 
which the student of arthntis is conscioush aware still exist in our knowl 
edge but the practitioner toda\ can approach the handling of the arthritic 
patient with confidence in therapeutic resources based on more than hazs 
hr^potheses Tlie Vnowledge we have alrcads gained has given us not only 
a rational approach to the studv of the patient w ith arthntis but to a useful 
svstem of therapv ProperU applied it can accomplish for these unfortu 
nate patients as much as if not more than can be achieved bv appropnate 
therapv in anv other serious chronic disease 

NOMENCLATURE 

Atrophic arthntis is the name accepted bv the American Rheumatism 
\ssociation for the tvpe of joint disease under discussion It is one of the 
most common and most serious forms of rheumatic disease Tlie Bntish and 
manv Amcncaii writers prefer the designation rheumatoid arthritis for the 
same condition Manv of those who believe the condition to be prccipi 
tated bv infection refer to it as infectious arthritis Still others speah of it 
as proliferative arllmtis rcfemiig to the earliest pathologic evidence of 
cellular infiltration and proliferation of svnovial membrane into a pannus 
rlic temi IS not emploved in the same sense as hvpertropliic arthntis 
which refers to the earliest bom exostoses in degenerative arthritis Perhaps 
it may seem paradoxical to speaL of the same tvpe of arthritis as prohf 
crahve and atrophic but the distinction is clear if it is recognized that 
the former adjective is applied to descriptions of the synovial and pen 
articiibr cliaiigcs m atropine arthntis and the latter to those of the 
earliest cartilage and bom changes for although there is proliferation of 
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tlie synovial tissue, the earliest cliaiigc m the cartilage is destruction of it, 
and in the bone, atrophy from dccalctficahon 
“Primary progressive polyarthritis*’ is a Icnii that, fortunately, is passing 
out of use It has nothing to recommend its survival It is basicvillv incor 
reet for it presupposes an inevitable tendency to progression of the dis 
ease which, particularly if proper treatment is employed, need not occur 
“Chronic rheumatic arthntis” is another term seldom seen nowadays It 
IS altogether too meaningless ever to be cmplovcd, as also is the term “ar 
thntis defonnans,” since many tv pcs of joint disease, if untreated may lead 
to defomntv As a matter of fact, the term ‘arthritis defonnans" has been 
confusing, being employed by some writers as svnoimiious with atrophic 
artlmtis" and by others as svnonvmoiis with an cntirclv different form, 
'hypertrophic arthritis ” 


DEFINITION 

*1116 characteristics of atrophic arthritis winch distinguish it from other 
types of chronic joint disease will become clearer as wc discuss its pathologi 
cal and clinical mamfestabons For purposes of orientation, however, wc 
indicate here, m a most general wav, what wc shall include within the group 
“atrophic arthritis ” 

Bneffy, atrophic arthntis is the type of joint disease of acute or insidious 
onset, affecting chiefly young adults Tlicre is a tendency to involvement of 
multiple joints, frequently symmetrically If the hands are affected, there 
IS a preddechon for the metacarpophalangeal and middle phalangeal joints, 
the latter producing the spindle shaped fingers Tlicre is a tendency to early 
deformity and, later, ankylosis, unless steps arc taken to prevent them 
Probably the most distinctive clinical feature of atropine arthntis, as 
far as the joints are concerned, is the early periarbculai involvement In 
advanced cases, when much damage has occurred, the joints may reveal 
extensive destruction of the cartilage and bone, and even secondary hyper 
trophic bonv changes adjacent to areas of bone destruction However, at 
this stage the swelling and thickening of the periarticular staicturcs arc 
likely to be even more pronounced, revealing the basic nature of the disease 
Evidence of constitutional debility, strikingly suggestive of infection, ap 
pears to some extent in practically all cases 

Atypical offshoots of the more usual pattern, but those which we shall 
nevertheless consider m the general group of atrophic arthritis, arc cases 
with monarticular affections or with uuolv uncut of two or three large joints 
and with relatively little constitutional debility This group is segregated 
by some as a distinct clinical entity, which thev call ‘ focal arthritis ’’ Wc 
shall consider the form of arthritis occumng m children (Still’s disease) and 
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tlie ankjlosmg hpe of spondylihs as h\o additional \-anants of the more 
common pattern of atrophic arthnhs 
Atrophic arthritis is a disease which extends far bejond the confines of 
the articular structures, to the patient as a whole, leading to many and vaned 
manifestations In atrophic arthntis the complete organism is ill The in 
% oU ement of the joints represents merely an extension of the disease to onl\ 
one group of organic appendages It is an important group, to be sure, from 
the standpoint of their usefulness to the indisidual Because of the ha\oc 
to the patients life that may be wrought by the joint imoUement, the 
consideration of rheumatic disease was, for centuries, focused sharply on 
the articulations alone, with httle or no regard for what was happening 
behind the face of the clock In recent years closer study has revealed the 
fuller significance of many phases of this disease, totally neglected in 
the past 

In the last two decades more progress has been made m tlie understand 
mg and treatment of rheumatic disease — particularly of atrophic arthritis — 
than had been made in all preceding years True, there have been no spec 
tacular discovenes, such let us sav, as the discovery of the clinical virtues of 
sulfanilamide The progress that has been made m the treatment of atrophic 
arthntis was not based upon anv single revolutionary discovery, either of its 
cause or of a specific cure, but arose from a sound evaluation of the mean 
mg of the many facts that we have come to know concerning this disease 
Tlie integration of the mam isolated obsen-ations is not a simple matter An 
imaginative interpretation of mterrelationships is still required to fill m the 
gaps, imagination, it must be emphasized, rigidly disciplined Under such 
conditions it is possible even today to evolve a general concept of chronic 
arthntis that will be accurate and endunng No doubt the future will 
sharpen certain phases of the concept, and translate our generalities into 
specific details For that we must wait 

Although our ultimate aim is to devote most of our attention to the 
matter of therapy, that phase of the subject can hardly be discussed intelh 
gently without at least a sketchy review of what the concept ‘atrophic 
arthntis” embraces We must, of necessity, stress onlv the highlights of 
the subject 

THE CONSrnUTIONAL BACKGROUND FOR ATROPHIC 
ARTHRITIS 

Because involvement of the joints is the most striking effect of arthritis, 
many fundamental aspects of the disease have gone unrecognized Its 
constitutional foundation — a most important factor — is not generally con 
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sulcrcd, )Ct it CJii be seen icadilv enough by any physician who will probe 
for more tlian superficial manifestations 

One nnv well ask Is the arthritic drslincd for Ins disease? 'Jhc idea 
of constitutional susceptibility to disease is no longer new Tluough the 
centuries clinicians had repeatedly been impressed by something of the 
individual’s “diathesis” 111 its relation to his disease We have long been 
familiar with such tenns as ‘ phthisic habitus,” and fair, fat and forty,' 
which hint at the relationship of physical structure to disease Nevertheless, 
the factor of constitutional predisposition is generally given so little consid 
eration in medical practice that I feel it |ustifiablc to digress ]ust enough to 
point out some recent investigation bearing on this topic 

Tlic influence of human constitution m disease is readily apparent 
through analysis of the fate of monoaygobe twins Tlie many instances 
which have been reported of the occurrence of identical disease in identical 
twins, stress the importance of the soil in relation to the development of 
a specific disease Take the striking example of the twin sisters reported by 
Wolfsolm One lived in San Francisco, the other m New York, both simul 
tancously developed diabetes m tlicit fifty second year and both died of 
cerebral hemonhage within a short tune of each other TIic brothers re 
ported by Trousseau were aware of a similar inherent tendency “I am now 
having my rheumatic ophthalmia,” one wrote his twin m a far distant city, 
“you must be liavmg yours” Tlic inherent constitutional basis for disease 
is best exemplified, perhaps, in the case of twins reported by Kretschmer 
Within seven months of each other, botli developed renal tuberculosis, 
preponderantly in the right kidney where the inherent weakness evidently 
lay, disease did not result until this weakened structure in each of the twins 
met with the invading organism, the lungs, and otlier sites equally open to 
the attack of the organism, were, however, significantly capable of escape 

By detailed anthropometric and psychologic investigations on clinical 
material composing a variety of disease entities. Draper has m recent years 
been able to correlate, to an extent, certain distinct constitutional poten 
tiahties with certain definite diseases Tlie work of Petersen and Levinson 
enlarged upon the possible indices of human potentiality, by ‘ seeking to 
define constitution in terms of measurable biologic reactions, rather than 
m developmental attributes ” Sbll other means of appraising various types 
of human constitution must exist, for only a few threads in the material 
have been discovered Stimulated by these studies, those of the future, it 
is hoped, will trace all the strands in tliat intncate pattern, the individual 
make up Wlien tins has been achieved it is likely that adequate clinical 
invesbgation of a pabent's disease will be preceded by analysis of the indi 
vidual himself 

'Ilie foregoing considerations offer one logical explanation for the varia 



4 ARTHRI ns AND ALLIED DISORDERS 

tion 111 the natural course of arthritis in different patients Some with an 
nutialh sc\crc acute attack will e\entmllv be cntirel) well without a 
trace of the presious joint invoUemcnt others fortunatdv a much smaller 
number develop in a short time irreparable damage to joints with ankvlosis 
despite everv thing that mav be done This situation is not unique m ar 
tlintis It IS not unlike the difference between slowly progressive pul 
monarv tuberculosis and fulminating caseous pneumonia that mav be so 
quicklv fatal It must be then that behind the scenes of chronic disease 
there is a determining mechamsni of varying susceptibilitv In arthntis as 
m anv other disease we must examine the background of the process Am 
consideration of arthritis is incomplete if on viewing the manj extrinsic 
factors that are undoubtcdlv concenied one fails to recognize the under 
King constitutional factors in the patient for the entire course and the 
eventual outcome of the disease mav be predicated to a large extent upon 
the patient s susceptibilitv as well as upon other extrinsic factors 

Concretclv constitutional vulnerability to arthritis probably depends on 
such factors as mherentlv inferior joint tusues impaired blood suppiv the 
tvpe of nervous system with which the potentially arthritic subject is 
endowed perhaps abuormahtics m bodv build and m the form and func 
tion of the gastro intestinal tract and increased susceptibility to certain 
infections These and probably many other sucli influences detemnne m 
a large measure whether arthritis will occur at all and modify the course 
of the disease 

Superimposed upon this groundwork are many extraneous influences 
which again modify both the degree and the kind of arthntis that develops 
Tlius the foundation upon which arthritic disease develops and thnves is 
further shaken by a number of factors such as fatigue exposure to damp 
and cold and nutritional disturbances particularly those associated with 
vitamin deficiency and dysfunction of the gastro-mtestinal tract The soil 
so to speak is therefore onh too well prepared for the seed of the disease 
which probably originates from some focus of infection It might undoubt 
cdlv be the inherent tendency to the disease plus the influence of the factors 
mentioned which mark the patient with atrophic arthritis for infections 

which others harboring these identical potential sources escape 

\\ c do not vet know all the factors mherent m the potentially arthritic 
jiaticnt Arthntis is not stnctlv speaking an liereditarv disease vet pre 
disposition to it seems to occur in fainiU groups Pemberton found direct or 
collateral hcreditarv tendencies to arthritis m ,8 per cent of a scries of cases 
he observed Ihosc sccmmgU susceptible mav present a rather unifonn tv pc 
o xkIv configuration some of the characteristics of wliicli are long slender 
txidics a Icndciicv to visceroptosis cold sweaty hands and a high strong 
emotional disposition (Fig i) It must be understood however that 
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persons of this t\pc ire not incvitabU destined for tins disuse, nor arc 
others of different bod\ confoiniation and emotion il disposition ahviys 
innminc llns apparent vitlncribilih to itroplnc arthritis nnong several 



1 1 C 1 1 lie t>pical candidate for atropine nrtlintis Note tlic astlieiiic habitus and 
poor posture Note lUo the spmdk shaivcd kgs from poisistent h)drops of the hnees 
and atrophy of the muscles of the legs 


members of a famil), however, particularly among those who show some 
uniformity m physical and nervous constitution, suggests that some con 
stitutional element inherent in the individual constitutes a base upon which 
arfhiitic disease develops 

If it IS accepted that, to a certain extent the general groundwork for the 
arthnfac syndrome is inborn and irrevocable, it must follow that in the 
treatment of such subjects we must aim not onh to mitigate the effects 
of extraneous deleterious influences, but also to shelter the patient by 
creating for him a protective cuviromnciit in which Ins innate susceptibili 
ties toward artlintis will be least exposed to attack And so tlie adequate 
treatment of arthritis implies more than tlie mere use of analgesia and 
phvsiotherapv, and a supposediv speciflc vaccine It must include a careful 
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scrutim of the indmdual as a whole an appraisal of his constitutional 
background and finall) an all embracing program of treatment aiming at 
e\en phase of the disease 



Fic . Constitutional basis upon uhich aUoptiic arthnbs is built Without Uie base 
the psTamul does not CMSt 

SOME STIGMATA OF PHE \RTimiTIC CONSTITUTION’ 

Wliat arc some of these constitutional stigmata in arthritis’ Unfortu 
tutcK Studs of this aspect of the problem has not y et ptogressed far enough 
to \icld the specific details and refinements that no doubt await our dis- 
co\cr\ in this, as m other diseases The nearh unncrsal occurrence of 
achlorlndna m pernicious anemia, although known for lears was not 
recognized formexh, as it is now, as one ^e^\ important constitutional 
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aspect of that condition In the same wav we probabl) miss recognition of 
many stigmata of the arthritic constitution which we might identify if we 
but looked for them Certain fcaturcs> howeser, arc so striking tliat we 
cannot fail to recognize them even now (Fig 2) 

Asthenic Ifabitus 

We ha\c already mentioned the general asthenic liabitns of the patient 
siiffcnng from atrophic artlintis, with the tendency to \ isccroptosis, whicli 
IS clearly one gross mamfcstation of the constitutionally poor make up of 
the potentially arthntic individual 

Autonomic Nenoiis Ssstcin Imbalance 
Another manifestation is the iiiipicssnc evidence of autonomic nervous 
system imbalance in a large proportion of patients with atropine arthritis 
Tiial this condition is not a result of the disease, but more likely a pre 
cursor of it, is evident in the existence of such a state of autonomic ini 
balance for y cars before the onset of the disease 
Tlie concept of autonomic imbalance is still not sharply defined, but its 
expressions, in certain physiologic abnormalities, are glaringly apparent 111 
the patient with arthritis The cold, pale or mottled bluish, sweaty extrem 
itics arc probably the result of an abnormal capillary circulation, mediated 
through disturbed function of the autonomic nervous system, and in the 
vast niajonty of such eases, this vasomotor and secretory abnormality has 
been in evidence, to some degree, for many years preceding the onset of 
the atthnbs In many of them it dates back to childhood 
That this constitutional defect is in some way related to the arthritic 
syndrome cannot be doubted, but just how it operates we cannot yet say 
It IS not likely that its effect is purely mechanical, leading simply to de 
ficient oxygenation of tissues, it probably has other more fundamental 
physiologic effects and “be ups’ which deservre close study 

Othei Physiologic Abnormalities 

Pemberton has pointed out the decreased capacity for the utilization of 
glucose by the tissues of the patient with arthntis Tins abnormality may 
not be a fundamental defect, but may perhaps be either an expression of 
some more deep seated physiologic abenabon charactenstic of the arthntic 
conshtution or the effect of an abnonnal capillary circulation 

Tile Digestive Tract and Vitamin Deficiency 
In recent years study has been devoted to tlic condition of tlie colon m 
patients with arthritis Since considerable variation m the size and function 
of the colon is observed m many seemingly nonnal individuals, the finding 
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of abnormalities m the large bowel m chronic arthntis was for a long time 
not regarded seriousK Expenments indicated howeser that animals in 
whom abnormalities in the large bowel base been induced b\ depmation 
of utamin B exhibit among other things a heightened tendency to ar 
thritic and other bom changes Suspicion was then aroused of a possible 
relationship between the form and function of the gastro-inteslinal tract 
and atrophic arthntis in man 

Studsing patients with arthntis paiticulailv from the standpoint of the 
condition of the large bowel Fletcher obsened roentgenographic esidence 
of stnUng dilatation and redundanq of the colon in mam of tliem Em 
plowing large rations of \itamin B in the treatment Fletcher noted clinical 
improiement which could be correlated with a return to a normal appear 
ance of the colon In some cases the dilatation of the bowel disappeared 
entireh and the pre\iousl\ redundant sigmoid became normal in outline 
Haustration previousU absent in some cases relumed Pemberton and 
Peirce were able to induce clinical improxement of the arthntis and m the 
condition of the colon b\ temporarx elimination of all carbobxdratc and 
b\ the gradual resumption of a diet extremeh restricted in the quanhtv of 
caibohxdratc 

just what the significance of these stnVmg changes m the colon maj be 
IS not set clear Wlicther thev antedate the arthntis and are causalh related 
to its development is unlnown It has been suggested that these changes 
m the large bowel are the result of vitamin dehciencv that the tcndencv 
to the development of vihimm dcficiencv mav be increased bv the con 
sumption of large rations of carbohvdiatc It mav also well be that the 
vitamin dcficiencv and the abnormahtv in the colon are interrelated and 
in turn dependent upon a more fundamental abnormahtv of the arthnUc 
constitution 

It IS not to be assumed that onh the lowermost portion of the digestive 
tract is singled out Tlic tendenev to achlorhvdna among individuals with 
arthritis is no less striUng even though its genesis mav be even less dear 

Psvciiogeiiic Mitciip of (he Candidate for Arthritis 

It has been noted that in the psvcliogenic spliere also patients with 
arthntis present certain constitutional traits which are fairlv distinctive for 
the group Ihc evidence here is onlv fraginentan this aspect of human 
constitution has not vet been studied lulaisivclv enough m relation to 
aitUntis or to phvsical disease m general and vet there arc in the medical 
literature inanv allusions to the probnblc iiiii>ortjncc of tins aspect of the 
arllintic jxiliaits constitutional endow incut 

Lllmaii and Mitchell m studving a group of patients with atroplnC 
arthntis were impressed hv the tcndcnc} toward morbid aiixict) noted m 
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iiunj of Ihcm either before or following the onset of the discise Here is 
j ps)chogenic factor accorded little consideration bj the pneticing phjsi 
cian, though it enters unquestioiubh and in i serj concrete \\ ay 111 hcili 
tating the onset of the disease it undoubtedly impedes recovery and 111 
creases the tendenev to recuricncc or relapse Such evaluation of the 
patients inherent psvchologic makeup is anphaticallj not idle indulgence 
in nebulous or purely philosophic c\crcisc On the contnrv the physician 
IS here indeed on finniy practical ground We nn\ wonder for c\ainplc 
what the effect of such an abnormal aiiKictv state mav be on an inlicrcntlv 
poor svinpathctic nervous system We niav vurmisc the hivoc such a 
psychologic nnkeup may wreak on an organism inherently given to cvccs 
sivc hitiguc and exhaustion to ^stro intestinal dysfunction and poor 
resistance to infection 

Although this cursory analysis of some aspects of the constitutional back 
ground of atropine 'ntbntis bristles with qualifications and uncertainties 
it cannot be ignored without obscuring a complete view of the background 
of arthritic disease It may also serve to suggest at least that along with 
such relatively obvious constitutional aiiomabcs tlicrc may go other physio 
logic disturbances Tlicsc mav be hidden far in the substratum of the 
arthritic constitution but they may ncverllielcss play a determining part m 
predisposing the patient with arthritis to the infections and intOMcations to 
which he falls prev and likewise a similar mechanism may detenmne the 
varying degrees of vulnerability of the articular stiuctures to infection and 
in)ury from various types of noxious agents 

SOME EXTRANEOUS PREDISPOSING INFLUENCES 

If we assume that those elements of human constitution to which vve 
have alluded determine the soil upon which arthritic disease develops then 
we must examine certain conditions that prepare this soil for the actual 
seed of the disease (Fig 3) 

It IS not difficult to perceive the adverse effect of a cold damp climate 
on a patient with a constitutionally impaired vasomotor mechanism and 
2Joor capillary circulation Such chmatic coiidibons to which tJie average 
individual can adjust lumself by virtue of a nonnal vasomotor mechanism 
vipsct the physiologic equilibrium of tlie potential aithntic whose vaso 
motor apparatus is defective This may lead to lowering of the general 
resistance to infection and may lead also to abnormal physiologic condi 
tions m joints and muscles making them vulnerable to injury The simu 
lation of climatic conditions producing this effect may be the explanation 
for the higher incidence of atrophic arthnbs among those living under 
poor housing conditions and among those who through occupation are 
continually exposed to cold and wet 
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Because ail) phisical hardship which may lower resistance is conduene 
to preparation of the potcntiall) arlhntic patient for his disease, we find 
atrophic arthntis most common among those exposed to ovensork, worry, 



aiiMCt), nervous shock, debilitating illnesses of various sorts, unh)giemc 
surroundings, and economic handicaps Tlie latter may act through an effect 
on nutrition or b) intensifying an inherent tendency to anxiety and to 
instability of the nervous system 

llic predisposing factor most frequently met m atrophic arthntis is 
physical debility from any cause, particularly from overwork, from nervous 
shock, and the like, and more particularly if these be associated with pro 
longed or undue anxiety llic vvntcr entertains no doubt about the direct 
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rcbtionslup between nenons shock and the onset of the disease, Iia\ing so 
often seen a \iolcnt attack of widespread atropine artlintis dc\ eloping 
within a few dajs or a week or two after an explosive nervous shock prccipi 
tated bj disastrous nnsforluiic m the patient's family With the least 
prodding, and frequcnllv voluntanlv the patient himself is likely to express 
a belief in the close relationship between such nervous shock and the onset 
of Ins arthntic disease 

A valuable ob|CCtue anaUsis of the relationship between emotional 
stress and attacks of atrophic ailhntis was contributed recently by Cobb 
\\Tuting and Bauer Studving fifty patients with atrophic artlmtis they 
found impressive evidence of the fact that 111 no less than 66 per cent of 
them there was demonstrable chronological corrcUtiou between emotional 
stress and the attacks of arthntis In their senes unhappiness within tlic 
family was the environmental burden most frcquentlv associated Next in 
frequency were severe financial worry and the loss of a parent or spouse 
these followed by other factors less easily classified Such specific data leave 
little or no room for doubt that the emotional factor is a formidable one 
in prq>aring the soil for arthritic disease, and because it conditions the 
entire course of tlic disease the factor of emotional stress must be given 
adequate consideration as one of the important elements to be contended 
with m treatment 

E\ cn carry ing the body ni the erect position seems too much for the con 
stitutionally inadequate, astlicnic body makeup of the candidate for 
arthntis He becomes literally bowed under tins physiologic stress, this re 
suits in further impairment of many physiologic functions, adds to inherent 
fatigue, and increases susceptibility to infection Sooner or later most of 
these people develop static abnormalities m the feet which contribute not 
only to intensifying general fabgue but to microtrauma on weightbearing 
joints, which are thus left wide open for attack by toxic or infectious agents 

We have hinted at the possibility of inherited abnormalities in the form 
and function of the gastro intestinal tract redundancy of the colon, acblor 
hydna, perhaps an impaired capacity to assimilate or utilize vitamins Su 
penmposed upon those possibly inhentcd traits, and perhaps resulting 
from them are various types of gastrointestinal dysfunction so often en 
countered by the patient before or after the onset of the disease Tliere may 
result, then, various grades of disturbance of nutrition such as are frequently 
associated with states of vitamin deficiency 'Tlie ramifications of tliese 
abnormal nutritional states mav extend to other vital physiologic functions 
and thereby aggravate fatigue, susceptibility to infection, and so on How 
intertwined and interdependent are the innate and environmental stresses 
which may conspire to produce tlie potential arthritic candidate is obvious 
In the mention of microtrauma on weight beanng joints we have inti 
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mated that trauma is another factor which may enter definite!) as one of 
the predisposing elements in atrophic arthritis The degree of trauma that 
ma\ be required to sene significantly as a predisposing influence vanes 
greatlv and is no doubt dependent upon other factors the inherent suscep- 
tibility of the sub)ect to arthnlis the existence of active foci of infection, 
the general constitutional state of the individual at the time the trauma is 
inflicted, and so on From a purel) clinical standpoint, experience alone 
would be sufficient to force acceptance of the conclusion that trauma is oc 
casionally the last link in a chain of predispositional influences pemntting 
the establishment of atrophic arthritis 
In an individual with a combination of inherited susceptibility and the 
stress of a sufficient number of such extraneous influences as have been 
discussed, vve have a fullv npeiicd candidate for atrophic arthritis Although 
such an individual mav be conscious from lime to time of various tvpes of 
neuralgic pains and aches muscular fatigue, and stiffness, lie is not yet 
arthritic, it requires still another factor — the seed — to precipitate the patho- 
logic and clinical manifestations of frank arthntis 
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CHAPTER III 


THE PRECIPITATING ETIOLOGIC FACTOR 
IN ATROPHIC ARTHRITIS 


In tlic preceding section we discussed the predisposing factors in atropine 
arthritis Wlnt, then, is the precipitating factor? llic writer holds the 
fimi belief, shared by many senous students of this disease, that infection 
ultimately assumes a prominent role m precipitating the syndrome of 
atrophic arthritis There arc some dissenters from this view On the whole, 
objections to tlic infectious etiology of atrophic arthritis represent a reaction 
to an exaggerated interpretation of the entire principle of focal infection, 
especially shortly after it was originally enunciated Reasoning from the 
occasional direct association of infection and arthritis, tlicre resulted, for a 
while, an overemphasis on the factor of infection, which overshadowed 
those many other significant attributes that we recognize today, and of 
winch we have already spoken It is the opinion of the wntcr that a wide 
view of the disease forces acceptance of the idea that both infection and an 
underlying physiologic disturbance participate in the production of the 
arthritic syndrome 

Let us now examine some of the evidence which leads one to accept some 
infective agent as the probable precipitating influence ni atrophic arthritis 

BACTERIOLOCIC CVIDENCL 

Shortly after the importance of bactcnology in relation to medicine was 
established, the search for tlie causative infective agent of atrophic arthntis 
was started It is impossible to discuss at length, in a brief summary of this 
sort, the findings of many hactenaia^ic studies iVor ts it important to do 
so It IS enough to say, in passing, that tlie results obtained have been 
singularly contradictory From time to time a great variety of organisms, 
isolated by vanous observers from joint tissues, regional lymph nodes, 
blood, and suspected foci of infection of patients with arthritis were de 
scribed as the probable efaologic factor Bacilli, diplococci, staphylococci, 
vanous types of streptococci, and diphtheroid bacilli have thus, at vanous 
times, been incriminated Although tlie oiganisms that were recovered were 
35 
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of a heterogeneous group streptococci predominated Most obseners were 
ho\\e\er unable to find am organisms in such cultures 

In 1936 McEwen Alexander, and Bumm reported their study of the 
results of blood cultures in different forms of arthritis (including atrophic 
arthntis) and m normal cases used as controls Incidental!), their paper 
includes a comprehensue review of the most recent bacteriologic studies 
on the blood m various forms of artimtis Tliej isolated streptococci 
chieflv green streptococci not onlv in a certain proportion of their cases 
of atrophic arthntis but also in certain cases suffenng from diseases known 
to have other causes and from the blood of even normal persons Lichtinan 
and Gross too isolated such organisms almost as frequentU from their 
control group of cases as from those with rheumatic fever and atrophic 
arthntis For these reasons it has been concluded that the cause of atrophic 
arthntis cannot be ascribed to the organisms isolated in blood cultures from 
patients with the disease It is apparent tliat under certain conditions of 
iuctcnologic technique streptococci appear not onlv m the blood of 
persons with arthntis but also occasionallv in that of nomial persons 
particularh in that of individuals whose resistance has been lowered bv 
illness 

Obviouslv the results of baclenologic investigations of arthntic tissues 
and of the blood of arthritic patients are still m general, too contiadicton 
to be accepted unequivocallv as supporting the iheor} of infection as the 
basis of the disease Tlic author nevertheless feels that the isolahon of 
bactena — particularlv of hcmolvtic streptococci~from Uie blood and )Oint 
tissues of patients with arthntis cannot be cntirelj ignored siniplv became 
control cultures also arc occasional!} positive for similar organisms 

e do not at present know how often such bacteremias occur nonnalh 
and what their significance is It is possible that such transient bacteremias 
in prcsuniablv normal persons arc of some clinical importance It ina) be 
that these bactcnal nngiations occur mote frequentU than we now sup- 
jxisc, that tlicv arc harmless so long as the basic resistance of the individual 
js adequate to offset tlicir tendenev to localize and produce disease It is 
even jiossible that such bacteremias establish metastatic lesions in vanous 
organs including the joints and that these lesions remain sniotildcnng at 
a subchmeal level, without svmptoms until the resistance is siifBcientU 
lowered to permit tlie prcviouslv latent pathologic process to ripen into full 
blow 11 disease 

Although wc have so far, stressed the possible importance of streptococci 
m rcblion to rheumatic infection other bacteria mav coiiceivablv be con 
cerned as well Lven attenuated tubercle bacilli have been suggested as the 
cause of tvpical atrophic arthntis Fins view receives vague support from 
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some sources m England and on the Continent, but it cannot )ct be re 
garded as more than an interesting assumption However, tlie general 
idea that a variety of organisms may be concerned in typical atropine 
arthritis cannot be dismissed 

That the apparent similarity of pathologic pictures docs not necessarily 
imply bactcnologic unity of the ctiologic agent is based on fact 'I he specific 
arthritidcs frequently associated with bacillarv dvscntcrv or infection by 
Brucella abortus present similar clinical inainfcstations, but have a widcU 
different etiology Cases of gonococcal origin, or those caused bv the 
Brucella abortus, for example, could and often do masquerade as non 
specific atrophic arthritis” until search reveals the specific ctiologic or 
ganism, identified bv bactcnologic or serologic means Chmcally, such spe 
cific arthritidcs may be mdistmgnishahlc from the garden variety of atrophic 
arthritis, and so, while we arc hkclv to anphasizc the streptococcal relation 
ship, the possibilitv of infection with other strains must not be dismissed 
The evadcncc available at present would indicate, however, that from an 
ctiologic standpoint streptococci mav lx: of first importance m atrophic 
arthritis 


A VIRUS AS HIE LIIOIOGIC AGI NI 

In 1935 Schlesmgcr and his co workers presented the first careful ex 
penmental study hinting at the possibility of a virus as the cause of acute 
rheumatic fever Since then other observations liavc been presented which 
deserve consideration The report of Coles, and that of Eagles and his asso 
ciates m England, confinned m a large measure Schlesinger’s conclusions 
that vmis bodies may be isolated from various pathologic exudates both in 
acute rheumatism and m atrophic arthritis 
Recently the possibility of a virus bearing an ctiologic relationship to 
atrophic arthritis and rlieumatic fever has receiv ed further support Sabin, 
at the Rockefeller Institute, isolated, from the brain of a mouse, a virus with 
winch he consistently produced atrophic artlmtis in mice by intravenous 
or lutTapciitoneal injection Attempts at cultivating a filterable pleuropucu 
monia like virus from exudates and tissues of [lahents witli atrophic arthritis 
or rheumatic fever have thus far proved unsuccessful 
Tlie thought occurs, of course, that aoy virus proved to be etiologically 
related to human rheumatism would m one stroke explain vvliy ordinary 
bactcnologic cultures have so frequently been found sterile These possi 
bihtics, ansing from purely hvpotlictical premises, are mentioned here 
merely to direct the attention of the reader to another path of research 
in the quest for the ctiologic agent of rheumatic disease. 
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SEROLOGIC SIUDIES 

Serologic studies of the past fe\% ^ea^s ha\e added more conMiicmg cm 
deuce in fa\or of the streptococcal ebologs of atrophic arthritis 
Nicholls and Stainsbs were among the first to sho\s the presence of ag 
glutinins for streptococci in the blood of atrophic arthntics Tliev indicated 
that these agglutinins de\eIop following the onset of the disease, reach a 
maMinum during the height dimmish and finalh disappear follow ing re 
co\cr\ of the patient Dawson Olmstead and Boots later corroborated 
the presence of agglutinins for streptococci m e\traordmanlj high dilutions 
in the scrum of patients suffering from atrophic arthnhs although thev had 
been unable to recoier streptococci either from the blood or joints Thev 
also found that the agglutinating pnnciple in atrophic artlmtis scrum pre 
sented a certain degree of streptococcal group if not strain specificitj In 
i 9>6 McEwen Bumm and Alexander confirmed the presence of ag 
glutimns m a large proportion of then cases of atrophic arthritis 
Tliat sera from the vast majontv of cases of atrophic arthritis possess the 
capacitv to agglutinate strains of hemolvbc streptococci has been confirmed 
abundanth This fact is now gcnerall) accepted Because these agglutinins 
are not strain specific and because of other evidence which we cannot 
discuss here the exact interpretation of the agglutination reacbon of ar 
tlintic sera to hemolvbc sbeptococci cannot vet be given Most of the 
cv idcncc indicates however that so definite a serologic reacbon in so large 
a proportion of patients with atrophic arthntis is more than suggesbve of 
the probabilitv that hemolvtic streptococci arc in some wav concerned 
111 this tvpe of artlintic process 

PRLCIPITINS 

Dawson Olmstead and Josl also investigated the sera of such pabents 
or prccipitnis against various protein and carbohvdratc fractions of hemo- 
Iv he streptococci Although thev could not establish an absolute agreement 
thev found a close approximabon between the capacib of atrophic arthntis 
scrum to agglutinate strains of streptococcus hemoUticus and to precipi 
tatc group-specific fractions of the same oi^nisin McEwen Bumm and 
Alexander confinned the presence of prccipitms in the blood of pabents 
witli atrojihic arthritis but pointed out tliat positive preapitation reactions 
wcicoccasioiialU observed also in patiaits with other conchbons and even 
at linie-s m supposecllv normal individuals 

Hicsc serologic findings supporting as tlicj do m a large measure, the 
bactcnologic data cited lend substance to the theory that the presence of 
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streptococci IS III some \\j> related to a large proportion of the eases of 
atrophic arthritis WHicthcr these organisms play a pnimrv ttiologic role 
or whether they arc mcrclj sccoiularj invaders is jet to be decided 

ANnSIREFrOL\SIN 

lodd has shown that the streptococcal hemoljsm is antigenic, stimulat 
mg the production of antibody (antistrcptoljsm) which may be found 
m high titers m acute infections with hemolytic streptococci Since I odd s 
original observation in 1932, others have studied the antistreptolysin con 
tent of the sera of patients with atrophic arthritis Some, notably Blair 
and Hallman, and Gnffiths, have noted antistreptolysin titers definitely 
above normal in a considerable proportion of patients with atrophic 
artlmtis Others have found the antistrcptolvsm content normal in similar 
cases It appears that the antistreptolysin titer is higher m early acute cases 
tlian it IS m more advanced, chronic eases This may cvplam the nonnal 
antistrcptolvsm content of certain arthritis sera studied In any event, the 
high antistreptolysin titers m certain groups of atrophic artlmtis eases 
cannot be entirely dismissed They substantiate the theory that the hemo 
ly tic streptococcus is probably a factor in the sy ndromc of atropine arthritis 

HIE PAniOLOClC PICTURE 

Tlic pathologic changes m the |Oint tissues of atrophic arthritis, including 
as tliey do all the signs of an exudative inflammatory process, with cellular 
infiltration and necrosis, add sbll more evidence that infection may be an 
ehologic factor Such pathologic changes contrast strikingly with the his 
tologic picture found m hypertrophic (osteo ) arthritis In the latter we 
find not an exudative inflammatory reaction, but a bland, predominantly 
degenerative pathologic process, consistent with its assumed nomnfectious 
ongm 


roCAL INFECTION 

ITie etiologic relationship of focal sepsis to atrophic arthritis, though 
subject to controversy even today, is definitely accepted by most clinicians 
There is evidence that focal infection occurs more frequently and plays a 
more active part in atrophic arthntis tlian in any other form of chronic joint 
disease Tlie subject is so important in relation to the pathogenesis of 
arthntis that it will be discussed more fully in a separate section later We 
mention it here merely as a reminder of another segment of evidence m 
favor of the infective nature of atrophic arthritis 
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SLROLOGIC SIUDILS 

Serologic studies of the past few ^ears ha\c added more coiuincnig cm 
dciicc m fa\or of the streptococcal etiology of atrophic arthritis 
Nicholls and Stamsbv were among the first to show the presence of ag 
glutmins for streptococci in the blood of atrophic arthritics Tliey indicated 
that these agglutinins deselop following tlie onset of the disease, reach a 
ma\imum during the height, diminish, and final!) disappear following re 
co\er\ of the patient Dawson Olmstead, and Boots, later corroborated 
the presence of agglutinins for streptococci in extraordinariK high dilutions 
in the scrum of patients suffering from atrophic arthritis, although they had 
been unable to recover streptococci either from the blood or joints Thej 
also found that the agglutinating principle in atrophic arthritis scrum pre 
sented a certain degree of streptococcal group if not strain, specificitj In 
1956 McEwen Bunim and Alexander confirmed the presence of ag 
glutimns in a large proportion of their cases of atrophic arthritis 
Tliat sera from the vast majority of cases of atrophic arthritis possess the 
capacih to agglutinate strains of hemolytic streptococci has been confirmed 
abundanth Tins fact is now gcneralh accepted Because these agglutinins 
arc not strain specific and because of other evidence which we cannot 
discuss here the exact interpretation of the agglutination reaction of ar 
thntic sera to hcmoivtic streptococci cannot )et be given Most of the 
evidence indicates however that so definite a serologic reaction, in so large 
a proportion of patients with atrophic arthritis, is more than suggestive of 
the probabihtv that hemolvtic streptococci arc in some vvav concerned 
in tins tvpc of arthntic process 

PRLCIPITINS 

Dawson Olmstead and fost also investigated the sera of such patients 
or prtcipitins against various protein and carbohjdrate fractions of heino* 
vtic streptococci Although Ihev could not establish an absolute agreement, 
they found a close approximation between the capacity of atrophic artlmlis 
scrum to agglntinafc strains of streptococcus heinolyticus and to prccipi 
tate grouj>spccific fractions of the same organism McEwen, Bunim, and 
AlcMiidcr confiniicd the prcsaice of precipitins m the blood of patients 
witli atrophic arthritis but pointed out that positive precipitation reactions 
were occasioiullv observed also in patients with other conditions, and even, 
at times in siipposcdlv normal iiidividuals 

llicsc serologic findings, supporting as they do m a large measure, the 
bactcnologic data cited, lend substance to the theory that the presence of 
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streptococci IS in some wjv rehted to 1 large proportion of the eases of 
atrophic arthritis Whether these organisms plaj a primary ctiologic role 
or whether tlics ire merdy secondary imadcrs is yet to be decided 

AN nSlRLPIOL'iSlN 

Jodd lias slionii that tJit strcptococcil Jicinolysin is antigenic stnnuJat 
mg the production of antiborlv (anhslrcptol\sin) which may be found 
m high titers m acute infections with hanoUtic streptococci Since lodd s 
original obscri’ation in 1932 others have studied the antistreptolysin con 
tent of the sera of patients with atrophic arthritis Some notably Blair 
and Ilallnnn and Griffiths have noted antistreptolysin titers definitely 
jbo\e nonnal in a considerable proportion of patients with atrophic 
arthntis Others ha\e found the antistreptolysin content normal in similar 
cases It appears that the antistreptolysin liter is higher in early acute eases 
than it 15 in more adNauced chronic eases llns may cvplain the normal 
antistreptolysin content of certain arthritis sera studied In any event, the 
high antistreptolysin titers m certain groups of atrophic arthritis eases 
cannot be entirely dismissed Tlicy substantiate the theory that the hemo 
lytic streptococcus is probabh a factor m Uic syndrome of atrophic arthritis 

me PATHOLOGIC PICTURE 

The patliologic changes m the joint tissues of atropine arthritis, including 
as they do all the signs of an exudative inflammatory process with cellular 
infiltration and necrosis add still mote evidence that infection may be an 
etiologic factor Such pathologic changes contrast strikingly with tlie his 
tologic picture found in hypertrophic (ostco ) arthritis In the latter we 
find not an exudative inflammatory reachoii, but a bland predominantly 
degenerahve pathologic process consistent with its assumed noninfectious 
ongm 


FOCAL INFECTION 

Tlic etiologic relationship of focal sepsis to atrophic arthritis tliough 
subject to controversy even today, is definitely accepted by most clinicians 
Tliere is evidence that focal infection occurs more frequently and plays a 
more active part in atrophic arthntis than in any other form of chrome joint 
disease The subject is so important in relation to the pathogenesis of 
arthritis that it will be discussed more fully in a separate section later We 
mention it here merclv as a reminder of another segment of evidence in 
favor of the infective nature of atrophic arthritis 
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EXPERIMENTAL REPRODUCTION OF THE DISEASE 

Rccentiv Cecil and Ange^ne lia\e produced a chronic (nonsuppurative) 
proliferative arthritis in rabbits b\ injecting small doses of strains of heino- 
Ivtic streptococci and streptococcus vindans Tlie pathologic lesion tlius in 
duced bore a striUng sinulantv to that of atrophic arthntis in man 
Obviouslv the clinical svndrome of atrophic arthritis cannot be reproduced 
cxperimentallv because as we have already said the clinical manifestations 
of the disease in man are probablv dependent on more than mere mfec 
hon Nevertheless the pathologic picture of the arthntis so induced lends 
additional weight to the argument that infection is in some vvav related to 
atrophic arthntis 


THE CLINICAL EVIDENCE 

There are still other indications that infection enters m some manner iii 
the svndrome of atrophic arthntis At least in certain obvious acute mfec 
tions such as scarlet fever tvphoid fever brucellosis ulcerative colitis and 
so on there is tlic frequent occurrence of arthritis in the course of the 
disease ^gam tlie sedimentation rate of the red blood cells is dcHnitelv 
increased dunng the active stages of atrophic arthntis and the degree of 
this increase is fairlv proportional to the activitv or seventv of the process 
Moreover am fundamental change in the clinical condition is gencrallv 
reflected in immediate corresponding change m the sedimentation rate On 
the other hand in hvpcrtrophic (oslco ) arthritis where everv thing points 
to a nomnfcctions degenerative process as the cause the rate of sedimenta 
tion of crvthrocvtcs is most often perfeeth normal unless superimposed 
infection or cvtensive altcrabon of the joint lias occurred 

It IS recognized that the Selulling hemogram is a verv sensitive indicator 
of the degree of actmtv m any infectious process In atrophic arthritis a 
considerable percentage of the cases show a definite increase in the proper 
tioii of young polv morplionuclcar Icucocv Ics — the so^allcd shift to the left 
Ilicre IS no denving the importance of precise bactcnologic and serologic 
data in support of the idea that iiifccbon enters in some manner in the 
svndrome of atrophic arthntis Actuallv however nothing is today so con 
vincing as the clinical mamfcstalioiis of the disease llic condition of the 
jjaticnt with atropine arthntis particularlv when the disease is active, 
presents manv features pointing to infection as i cause llie general de 
bilitv, the slight fever occasioiiallv olncncd a somewhat rapid pulse, jwor 
appetite, disturbed nutntioii with weight loss tlie frequent occurrence of 
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\anous gndcs of anemia — ill these surest i lo\v grade, smouldering nifcc 
tion 'Hicy indicate, too, that infection is not confined to the )omts alone, 
but produces its effects on the bod\ as a whole 
These s^stcnnc niamfcslilions of atrophic arthritis arc, indeed, the most 
distmguislnng features of this fonn of rheumatism, thc) arc not observed 
in patients who liavc other tvpcs, as hvpcrlroplnc arthritis Although tlic 
changes m the joints themselves varv from tliosc seen in other fonm of 
rheumatism, these differences arc less sliaqj than the signs of general uifcc 
tion so clculv disccrinhk m the patient with atropine irthntis 
To be sure, infection alone is not the beginning nor the end, of atropine 
artJintis Main inherent factors in the patient, combined with certain c\ 
trancous infliiciiccs phis infection do however, c\plim the rheumatoid 
svndromc It might be argued that such a svstcniic infection results from, 
or follows the arthritic disease but is not causally related to it Hie course 
of events docs not support tins idci We must admit that the ease for the 
infectious etiologv of this disease is wcal^cncd by certain contradictors 
findings m the bactcnologic and serologic investigations We accept the fact 
that unequivocal proof of tlic infectious etiologv of atrophic arthritis is 
still to be presented But. from the clinical point of view, we are forced to 
take a firm stand, one whicli will offer guidance to the therapeutic approach 
From that standpoint we must rely on the evidence now at hand Doing so, 
the author is incvitablv led to accept infection as tlie most likely precipitat 
mg factor in rheumatoid arthritis, and, from the standpoint of the practicing 
physician, finds no theory of pathogenesis so logical or so helpful m the 
actual mmagcincnt of the disease 
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CHAPTER IV 


PATHOLOGY OF ATROPHIC ARTHRITIS 


'lijc patliologrc clungcs ui atrophic arthntis \arj with tlic seventy of the 
process and the stage of the disease In most eases the synovial membrane 
IS probabU the earliest affected It becomes edematons and congested 
showing grayish red or purple, if the vasailintv ind congestion ire verv 
pronounced It may become thickened and ma\ proliferate into tags of 
inflainnutorv tissue, forming a vascular panmis’ which projects into the 
joint cavity Some of these tags adhere to the joint cartiligc, winch becomes 
pitted, necrotic, and graduallv eroded llic surrounding cartilage attempts 
repair of this damage, siiould the necrosis and erosion proceed faster than 
tlie rate of repair, the entire tliickncss of the cartilage may be penetrated 
down to the cancellous, epiphyseal end of the bone 

Microscopicallv, there is evidence of edema both within the cells of the 
synovial Immg and within the mtcrstibal areolar tissue Ccncrally hyper 
plasia occurs, so that, instead of a single layer of cells, as is found normally, 
several layers constitute the synovial lining 

Such cellular hyperplasia may be most pronounced in the villi Tliere 
IS a nch blood vascular network m the loose interstitial tissue just beneath 
tlie lining cells and cvtendmg into the vilh Scattered throughout the lining 
membrane are numerous cvudative cells, chiefly lymphocytes, monocytes, 
and occasional polymorphonuclear leucocytes (Figs 4, 5) The more acute 
the process the more numerous are the polyinoqjhonuclear cells, however, 
they seldom predominate The l\iiii>hocvtes constitute tlie predominant cell 
types even in active eases, decreasing m number as the proportion of mono 
cytes increases with advancing chronicity Here and there these cells may 
form more closely packed aggregations, sometimes appearing as rounded 
masses In some instances capillanes pierce the centers of such focal collec 
tions of cells But as Ghomrley and Deacon (1956) have shown, these arc 
not necessarily perivascular In older cases, varying degrees of fibrosis may 
be noted 

Naturally, the microscopic picture vanes m different sections of synovia 
of any given joint In one area cellular exudation and active proliferation of 
membrane cells and capillaries are evident, m another the exudative cells 
and capillaries are much less numerous and fibrosis more pronounced These 
■15 
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\ari.itmns probablj reflect tlic stage of jctiritj of tlic irathologic process and 
its duMtion 

Another coincident focus of infljiniiijton reaction nia\ be set up in tlic 



Fic 6 Thinning of bone trabeculae and focal collections of l}niphoc}tes in the 
marrow spaces of epiplijsis adjacent to affected jomt m atropine arthntis (x 50) (From 
R K Ghormlej, The Pathology of Nonspecific Auhnbs In A Suriey of Chronic 
Rlieumahc Diseases Oxford Press, 1938 ) 

epiphyseal marrow, )ust beneath the cartilage Focal collections of mono- 
cytes, increased \ascularity of the epiphyseal marrow, and proliferation of 
connecti\e tissue may consbtute a prominent feature of the patliologic 
process Tins inflammatory process may burrow its way toward the cavity of 
the ]omt The bony trabeculae in the epiphyseal ends of the bones, adjacent 
to affected joints, are attenuated, there is also some degree of general de 
calcification at the articular ends of tlie bones Tlie thinning of the bony 
trabeculae may represent, in part at leasts a result of the proliferative 
reachon within the epiphyseal marrow (Fig 6) 

The fibrous capsule usually is involved m the inflammatory process, 
becoming edematous and, later, tbiclened through fibrosis Partly from dis 
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use and parth from direct mflammatoiy changes the muscles undergo 

\ arsing degrees of atroph\ 

Destruction of the joint cartilage appears to be largely the result of the 



Fic “ InSammator^ pannus ammg horn epph>$i$ inx-ading the deeper layers of 
lie ]Oint cartilage B\ progress on of such a process the cartilage may be penetrated 
tl c subcl ondral granulabons extend ng d reeth into the )omt cauty (x }0) (From 
R k Chornies Tie Pathologs of Non Specific \rthi bs In A Sur\ey of Chronc 
R 1 cumabc Diseases Oxford Press 193S ) 

inflammaton process in the sunounding structures \\ e ha\e already mdi 
cated that as the sxiioxial paiuius extends from the margin of the joint 
toward the center it becomes attached to the cartilage gradualh eroding 
it Vnd «c base also indicated tliat some of the \illi actually burrow their 
wav through the full depth of the cartilage projecting into the inflamma 
ton mass m the subchondral epipluscal marrow In a similar manner the 
iiiflaimnaton process 111 the cpiplivsis mav destrov the cartilage from be 
ncatli pciictratuig it and extending dircctU toward the svnovial panmis 

(1 >g 7) 

Such changes in the svnovia the cartilage thccpiphvsis and the capsule 
develop stqi bv step Soinctiincs one area of inhamination lags or its exten 
MOii IS halted cutirclv and the joint recovers before much damage has been 
done On the other hand if the progress of tlic inflanuiution is not ini 
pedexl the cartiljjjC gradualK disapjicars and the joint cavity becomes 
filled with a soft sjxmgv mass of inflainmatorv tissue winch has attached to 
the raw and roughened ends of the bones constituting the joint 
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llic S)uu\ij1 fluid IS gcncrall} increased m nnuiiut large effusiuiis suinc 
times dc\ eloping md distending the joint capsule In such eases the fluid 
appears more or less turbid but is ne\CT purulent 
As the acti\it\ of the process declines the cdcini recedes Proliferation 
of conncclnc tissue replaces the exudatue cclluhr reaction If damage to 
the joint tissues is not too extensive rqwir ensues and the joint is reeon 
striictcd fairh well although it nm retain many battle scars which m turn 
nia\ interfere slightly with motion Contrictiirc of the muscles by spasm or 
scar tissue mas hunt luotiou still further 

If the damigc to joint tissues has been more extensue all the mflamma 
tory tissue is coiucrtcd into a mass of scar tissue binding the bones together 
Gradually the binding scar tissue contracts becoming more solid and more 
hhe cartilage Later lime sails arc dcjjositcd and the joint is replaced bv a 
rigid mass of bone Ibis is ankylosis I1ic joint is thereby deformed and 
incapable of further motion I he eh uacter of the defonmts at this time de 
pends on the position m which the bones were kept during the healing 
process and that in turn dejKrnds on the pulling effect of the muscles 
which mamtaiucd the greatest jiottcr 
Nor IS the damage manifest m the joints alone In mild eases the visceral 
effects may be scarcely perceptible m more severe eases the damage is ex 
tensive Tlie liver the spleen and the l>onc marrow arc jjrobably alwavs 
affected to a greater or lesser extent because normalh those tissues arc the 
depositories for the debris of infection Involvement of the reticulo 
endotliclial system may account for the anemu winch occurs frcquentlv m 
this type of arthritis 

Certain liver function tests have revealed evidence of varying degrees of 
liver damage in a high proportion of jwliciUs with atrophic arthritis (Rawls 
1939) It IS doubtful whether such disturbances of hepatic function play 
any very important role in the disease Itapjiears more likely that the livens 
among other organs merely cauglit up m the diffuse pathologic process 
winch affects so many tissues 

We find most striking evidence of liver and spleen involvement in 
children who suffer from atrophic arthritis (Still s disease) They may 
present huge enlargement of the liver and spleen and hyperplasia of lymph 
nodes associated with arthritis and anemia We used to regard Stills dis 
ease as a distinct variety of atropine arthnbs now we believe it to be only 
a variation from the common variety of atrophic artliritis Flie striking 
lymphadenopathy liver and spleen enlargement and anemia are peculiar 
pathologic reactions possibly conditiotied by die age of the patient How 
ever Felty has described a similar syndrome in adults 

Tlie subcutaneous nodules of atrophic arthritis present many clinical and 
pathologic similarities to those which occur in rheumatic fever Although 
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Collins has pointed out differences m the pathologic picture of the subcu 
tancous nodule m acute rheuinabc fe\er and atrophic arthritis, there is 
much e\idence (particularly that presented by Dawson) that the nodules 
in both of these conditions are essentially alike \\Tiate\ er differences ma\ 
exist are probabK differences of degree and not of kind It is likely, too, that 
the pathologic picture of the nodule of atrophic arthritis is modified to an 
extent b\ trauma from pressure 

Rheumatic lesions of the heart \alves, pencardium, or heart muscle occur 
rarelv in bpical atrophic arthritis The tendenev to heart imolvemcnt is 
greater if the onset of the disease occurs before the age of thirty When 
rheumatic heart disease does dexelop in the course of atrophic arthntis the 
lesions in the heart are essentially like those which occur in acute rheumatic 
carditis 

Serum protein content is significantly altered in atrophic aitlintis There 
IS a lowering of the plasma albumin m this condition and an increase 
in plasma globulin Tliere is then a reduction of the albumin globulin ratio 
Such changes in the serum proteins do not occur in hypertrophic arthntis 
(Da\is 1936 Scull, ct al 1939) Tliese abnormalities mav be related and 
to an extent explain the rapid rate of erythrocyte sedimentation m atrophic 
arthntis Such changes in the protein content of the blood also add indirect 
exidence that infection is an important etiologic mechanism in this h'pe of 
arthntis As Pemberton indicated, such changes surest the necessity for 
the removal of vanous antigenic substances (as infectious foci) which have 
a tendenev to stimulate globulin produebon These changes also indicate 
the need for protecting joints against undue damage, stemming thus the 
amounts of foreign protein” which, if liberated into the circulation, would 
interfere with albumin production and sbmulatc that of globulin Perhaps 
most important of all, the lowered albumin concentration in the serum 
indicates clcarlv the ncccssitv for the provision of an ample intake of pro- 
tein — not a curtailment of it, as was al one bme urged 

Closclv linked with these deviations in protein metabolism are the find 
mgs of Scull and Pemberton Thev found tliat in some cases of atrophic 
arthntis a peripheral edema of the tissues occurs which is not pnmarih 
due to simple circulatorv stasis Such an edema mav well be related to a 
reduced colloid osmotic tciision of the blood, caused by the decreased 
albumin concentration in the scrum, a situation analogous to that which 
occurs on a larger scale in hpoid nephrosis 

Hie basal metabolic rate is significantly, though only slightly, lowered 
in some cases of atrophic arthntis In mam of them it is iiomial llicre is no 
indication that the lowered rate, when it exists, is primarily the result of 
thv toid imdCTactu ity Tlic cv idcncc available at present suggests rather that 
the decreased rale of mctabolisin 1$ mcrclv an expression of the diffusely 
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slowed metabolic aetnily which frcqucntl) charactcn/cs the rhcunntoid 
state Tins ina) m turn be dqicndcnt upon the sluggish circulatory flow 
which IS a manifestation of this t)'pc of irthntis A similar cxpl mation nns 
apply to the dehsed rale of sugar rcino\-al from the blood winch Pern 
berton showed may exist in patients with this disease 

All of us arc familiar with the loose reference to the calcium and para 
thyroid disturbance in arthritis However, no convincing proof has been 
presented that such a disturlxmce exists Neither clinical nor pathologic 
evidence of parathyroid disease has ever been demonstrated In all reliable 
investigations the blood calcium concentration has been found entirely 
nonnal Because dccalcification and osteoporosis develop to some extent 
m many eases of atrophic arthritis suspicion was naturally focused on the 
calcium metabolism and parathyroids Whatever the manner of production 
of such osteoporosis it is not pninanly a disturbance m either parathyroid 
metabolism or the metabolism of calcium m the generally accepted mean 
mg of those tenns 

Nor is there evidence of any disluibancc m the une acid metabolism m 
atrophic arthritis Tlie nonprotem nitrogen concentration m the blood is as 
a rule not affected Disease of the kidneys and disturbances of renal func 
tion are very unusual We have encountered isolated instances in which a 
pronounced focal nephritis or glomcniloncphntis coexisted Although the 
renal disease and the arthritis might Iiavc been linked to an ctiologic 
mechanism common to both there 1$ no indication whatsoever that the 
renal disease plays any pathogenetic role m the arthribc syndrome llie 
blood urea or une acid concentrabon or both may show some elevation 
when such concomitant renal disease exists llic correct intcqjretation of 
these findings indicates however that they result directly from impairment 
of renal function not from any metabolic deviation characteristic of the 
arthntic syndrome 

Tliere is no demonstrable disturbance in the concentration of the more 
important blood electrolytes 

The total cholesterol content of the plasma tends to be slightly decreased 
m atrophic aithntis (Hattung and Bruger) Tlie more active the artlintis 
the more pronounced is the plasma cholesterol deficiency Tins finding con 
trasts with the slight elevation in the plasma cholesterol m hypertrophic 
arthritis Since acute infectious processes are generally accompanied by 
hypocholesterolemia the reduction of the plasma cholesterol m active 
atrophic aithntis may be regarded as not of basic importance 

Contrary to previous presumptions the recent work of Freyberg estab 
hshes beyond doubt tliat a disturbance of sulphur metabolism does not 
exist in atrophic aithntis 

The penphenil circulation is affected to some extent m practically all 
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cases This circulators disturbance is evident clinically in the cold hands 
and feet, the tendencs to pale or cjanotic fingernails, paresthesias, and in 
the relief afforded such arthntic joints bj the use of heat 



I ir S Marked ficiion and Inpetcxlcnsion defotmihes of the fingers, with ankilosis, 
in a CISC of ad\anccd atrophic aithntis in which practically cicrv joint was afiected 
Note the glossv taut skin which has a distincth sclerodermatous character, the 
scleroderma dcscloped long after the atthnhs 

riic important relationship behveen lasospasm and the arthritic process 
IS csidcnt in at least certain cases in which 1)^1031 atrophic arthritis is 
accompanied bs sclcrodcnna, sometimes of a \er) marked degree (Fig 8) 
In this connection we do not refer to pnmaiy scleroderma witli secondai) 
joint changes but rather to tliosc cases of primary, widespread atropine 
arthritis with marked destruction of joints, and frequently ank'slosis, m 
which scleroderma supers cnes Such patients generally present a history 
of vasomotor phenomena of a vasospastic tvpe affecting the extremities 
Hicsc changes mav date back inanv years, indicating the axistcnce of a 
vasospastic diathesis preceding the development of the arthntis Although 
such an association between atrophic arthntis and scleroderma is not com 
nioiilv observed it appears often enough to suggest that a vasospastic factor 
mav enter into the process in many arthritic patients, although it produces 
profound disturbances in only a few 

rVuniCfOtrs cvpcr/inefifs have established that relative constnction of Oto 
jicnphcral capillarv bed, apparcntlv caused bv functional vasospasm exists 
in aitliritis Dns circulatorv abnoniialitv is much more pronounced m 
atrophic artlmtis than in any other tvpc or m any other patliologic condi 
tioii, except Raynaud s disease Tins deficiency in the peripheral circulation 
is not hunted to the surface tissues, as the skin, alone It has been shown 
that similar circulatory impoverishment probably exists also in the deeper 
slmctiucs of the joint — the synovia, periarticular capsule, and bones 

Tlic tendency to constnction of the peripheral circulation in arthnbs mav 
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be to a large extent an inlientcd defect, dependent upon a peculiar pliysio 
logic action of the aufonoiiuc nervous sj'Sfctii 71 ic circulatory bed may, 
however, be additionally embanassed by such factors as fatigue, infection, 
nervous anxiety, poor posture, and climatic mfiucnccs 
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Tlie manner in which infection might operate to produce the manifesta 
tions of atropine arthntis is not ailircly clear The occurrence of bacteremia 
and the culti\ation of bacteria from joint hssues might point to actual dis- 
semination of these organisms from certain foci of infection and to their 
lodgment in s-anous parts about the joint Tlie pathologic changes might 
then be regarded as an ordinar> inflammators reaction to bacterial imusion 
with necrosis and sarsing degrees of repair leading to the sequelae of the 
disease 

As we ha\c stated m a previous section question anscs as to why the 
causative organisms arc not isolated more frequenth and more consistently 
from the suspected causative foci of infecbon tlie blood and the joint 
tissues It IS possible tliat the bactcicroia in arthritis is a variable mdd 
transitorv state not alwavs amenable to bacteriologic demonstration Cecil 
and Angcvine producing a known infective arthntis m rabbits bv the m 
travenous injection of hemolvtic streptococci and streptococcus viridans 
were seldom able to recover the organism from tlic blood after the third or 
fourth dav even when changes in the joints persisted for many months 
Our cvpcnciicc was identical in even more acute fonns of cvpenmentally 
induced streptococcal arthntis It is conceivable then that even if a state 
of bactcrcniij intervenes in the establishment of metastatic joint lesions 
cultures of the blood arc not ncccssanlv consistenth positive unless a con 
staiit mfluv of orgamsins ocairs which is unlikely 
Bactcnologic cultures of joint tissues arc not resorted to in tlie early 
active stages of ihc inflaumMlxin pjoccss because at such times tissue is 
not CJSiIv available for study joint tissues generally become available for 
cuUutc onlv in the late quiescent or inactive stages of the disease that is 
during ojKrations for clearing the debris of previous joint destruction 
Svnovial fluid which is available at almost am stage of the disease is 
fre-quenth bactCTia free on culture Tins stale can be explained b\ the fact 
that tilt jiatliologic lesion of active arthntis is predominantly one of the 
svnovial nicmbrant ailiciilar catlilagc and qiiphvscal bone marrow, the 
exudation of fluid into the joint is merely a reaction to the inflammatory 

56 
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process m the S)novia Tlicrcforc, an\ bacteria present in the synovial fluid 
may represent merely an o\crflo\\ from inflaminatorv foci in the vicinity 
In tins connection, our experience with cvtologic studies and blood 
cultures m experimental arthritis, induced bv intravenous injection of 
streptococcus vindans, has been particularly instructive In numerous such 
experiments, perfonned m 1950, we were impressed by the rapidity with 
which the svnovial fluid rids itself of bacteria which invade it shortly after 
infection of the |omt occurs During the first few days of the acute artliritic 
process we found the fluid quite turbid, as a result of massive infiltration 
with polymoqihomiclcar leucocytes and fibrin, and at such times the or 
ganism injected could gciicrallv I>c isolated from the synovial fluid in pure 
culture After the third or fourth day, however, the fluid became less turbid 
111 appearance, the polymoqjhoimclcar leucocytes were graduallv replaced 
by progressively larger proportions of phagocytic mononuclear cells, and 
recovery of the injected organism became more difficult By the seventh to 
tenth day, cultures of the synovial fluid became sterile although there was 
still considerable evidence of inflammation m the synovia and periarticular 
structures 

Cecil and Angcvmc desenbed an almost identical course of events 
First producing a low grade, chronic proliferative arthritis 111 their expen 
mental animals, they were able to culture streptococci repeatedly from 
aspirated synovial fluid during the first wceh, but the organism could rarely 
be recovered from tlic synovial fluid and tissues after the third week, even 
when changes in the joints persisted for as long as eighteen months 
These expenmental findings indicate that if infection enters into tlic 
pathogenesis of atrophic arthritis, its mechanism of action as a metastatic 
infection from foci, through the blood stream, to joints, is not unlikely, 
even though bactenologic studies do not always substantiate this idea 
The possibility that a filterable virus, perhaps even related to the strep 
tococcus, enters etiologically in relation to rheumatoid arthritis has already 
been discussed (page 37) 

BACTERIAL ALLERGY IN THE PATHOGENESIS 

It has been suggested that besides the ordinary inflammatory reaction to 
direct infection m the joints, the factor of allergic sensitization to the bac- 
tena should be considered — a factor, it is contended, important in mam 
taming clinical acbvity of the disease Proponents of the latter view explain 
that perpetuation of the distant disease, or its periodic recurrence, depends 
upon the maintenance of an allergic reachou between the products of the 
bacteria in some focus of infection and the sensitized tissues elsewhere 
Although this IS a possibility, there is not yet any proof that allergy, in 
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the sense in %\hich v,c generally think of it, can be invoked to explain all 
the pathologic and clinical phenomena of the arthntic state In a aitical 
anaUsis of this concept Wolf said It seems as though the whole theorv 
of allergv has been introduced as the result of a desire to explain some 
thing which it would be far more satisfactor) to describe The conception 
of allergv does not explain rheumatic and arthntic manifestabons in general 
It does not help us in therapeusis It really onlv complicates the problem 
Tlic whole theorv itself is vague and not clear enough to be used to clear 
up other problems And this agrees with the conclusion of Freeman, to 
whom the word allergv is not a ^cam of sunshine breaking through, but 
an extra wisp of fog It is nonetheless possible that the initial in)urv to 
joints bv infective elements m whatever manner achieved, makes such 
articulations more sensitive to additional assaults from relatively infimtesi 
mal quantities of bacteria or their products That is not allergv in the 
stnetest sense of that word But such a hypothesis would explain exacerba 
tions of existing arthntis bv upper respiratory infections bv manipulabon 
of suspected foa as dunng operations for their removal, and like cir 
cunistanccs 


BACTERIAL TOXINS 

Tlicrc arc sbll other theories invoking still other ctiologic factors as 
being the important precipitating influence in atrophic arthritis The idea 
that arthntis mav be produced by toxins liberated from organisms in foci 
of infcchon has received some attention but no convincing proof of the 
theorv has been produced 

METABOLIC AND ENDOCRINE ABNORM/VLll lES 

Ilic clinical picture generally associated with systemic infechons mav 
occasionalh closclv resemble acute exacerbations of certain metabolic states 
such as diabetic coma, uremia gout and so forth It is hardly likely ► how 
ever lliat an analogous metabolic upset can be at the bottom of the rheu 
inatoid sviidromc without revealing itself in anv significant deviation of 
metabolism tliat could be detected clinicallv 
It IS difficult to reconcile the clinical manifestations of the disease and 
the facts alrcadv ated with the xrew tliat arthntis vs pnmanly a disease of 
disturbed metabolism or dependent on endocrine or neurogenic abnor 
inahtifs Detailed discussion of these aspects of the subject would lead to 
a figurative jungle of tlicorics in winch no trail has vet been blazed for the 
practicing phvsician 
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AUhougli atrophic arthritis niav be accompanied by profound metabolic 
derangement, no proof exists that i metabolic d)scrasia is the mainspring 
of the artJirihs A more logical view is tliat the metabolic disturbance is 
sccondar) to some other factor, the same \icw applies to associated endo 
crinc and neurogenic abnonnahlics Some endoenne abnormalities arc 
probably purcl) incidental to the disease, others may contribute indirectly 
m one \\-aj or another Tlic author has ol)Scr^cd a number of instances of 
hjpcrthj roidism associated m various chronological relationships with atro 
pine arthritis In no instance was a direct ctiologic relationship between 
the two diseases indicated In some of these eases the hvperthyroidism no 
doubt imposed an additional and difficult load on the arthntis patient but 
it IS significant that in no instance did Ihjroidcctomj contribute evidently 
to alleviation of the arthritic process In several instances the arthritis pro 
gressed despite cure of the hj pcrthyroidism According to Edgecombe there 
IS even less proof of any relationship between other endocrine abnonnahtics 
and atropine arthntis 

NUTRITIONAL DISTURBANCES AND VllAMlN DCnCIENCY 

Because there is staking evidence of nutnbonal abnonnahtics, some 
writers have assumed that atropine arthntis is primarily a disturbance m 
the 'metabolism of nutrition ” We do not deny tlic importance of nutn 
tional abnormalities, but neither do we find conclusive proof of their play 
mg more than a contnbutory role in the pathogenesis of tins disease 

We have ahead) indicated (page 27) that deficiency of vitamin B has 
long been suspected as a factor in the palliogencsis of atrophic arthritis 
The evidence supporting this idea may be largely coincidental, though, from 
a clinical standpoint, quite impressive Tlie changes m the mucous mem 
brane of the tongue, the atrophy of tJic mucosa, and the occasional glossitis 
observed, as well as the changes in the configuration and function of the 
colon, suggest that vitamin B deficiency very likely enters into the rheu 
inatoid process Tlie glossitis may be marked to the point of ulceration 
When these changes are associated with a brownish pigmentation of the 
hands feet, and face, the clinical impression is that of a pellagra like s)n 
drome Since these manifestations sometimes respond favorably and 
promptly to the administration of nicotinic acid, clinical suspicion of the 
existence of latent pellagra in some cases of atrophic artlintis is, we think, 
jusbfiable In other instances we have noted fairly conclusive evidence of 
predominantly riboflavin deficiency 

Deficiencj of vitamins A and D has also been suspected, but never well 

established 

There is little question tliat vitamin C deficiency exists m abophic 
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arthritis as m rheumatic fe\er Rinehart and his associates base sliown 
consistentlj low (m many cases \ery low) values for the concentration of 
ascorbic acid (vitamin C) m the blood plasma of atrophic arthritis patients 
Furthermore, it is extremely difficult to restore a normal plasma le\el of 
ascorbic acid e\en when relatively large amounts of vitamin C are admin 
istercd Such a disturbance has not been found to be a consistent feature of 
hypertrophic arthritis Rinehart has also demonstrated experimentally the 
importance of vitamin C Animals depnved of ascorbic acid became highh 
susceptible to the m)ection of bacterial cultures and developed rather tvpical 
infectious arthritis Neither vitamin C deficiency nor the bacteria, alone, 
was capable of producing the characteristic arthritic changes 

An interesting recent study by Kaiser and Flavan indicates the possibility 
that the content of vitamin C in both the blood and tonsils of rheumatic 
children, might have some beanng on the incidence of invasion of the 
tonsils by hemohtic streptococci and on the virulence of these invaders 
Tlrev found that the vitamin C content of the blood or tonsils was generally 
lower in children with tonsils containing hemolytic streptococci than in 
those with tonsils either not containing the organisms or containing organ 
isms totallv avirulent or of rcIativcU low degrees of virulence Here is e\J 
dcncc of one tangible factor which mav operate in tlic maintenance of that 
balance we call normal resistance Such a factor might also determine to 
some extent the variable degree of activih of a given focus of infection at 
diilercnt times 

All tins evidence indicates that vitamin C deficiency is certainly part of 
the phv siologic disturbance demonstrable m atrophic arthntis Tlie specific 
pathogenetic relationship of vitamin C deficiency m this condition is not 
vet clear however Low levels of ascorbic acid m the blood plasma arc not 
peculiar to atrophic arthritis they occur in nutritional deficiency states 
without arthntis Tlicrc is furlliemiorc a distinct tendency toward vita 
mm C deficiency in the course of a great vanctv of infectious states 

Wliat, then, is the place that should be assigned to vitamin deficiencies 
m general m the pathogenesis of atrophic arthritis’ Are these changes re- 
sponsible to some extent for the onset of the disease’ Do they result from 
some metabolic or nutritional defect that results from the arthritis’ Or is 
such nutritional dcficicncv nicrciv a concomitant of the vv idely disturbed 
phvsiologic functions m this disease’ flic answer to these questions is im 
ixntant, unforlunatclv, it is not vet available 

NEUROCPMC ABNORMAI ITIES 

liavc already mtimalcd tlut nervous influences of diverse types — l>oth 
functional and organic— enter into some cases of atrophic arthritis but not 
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into others 'Hus fact would indicitc tliat neurogenic abnormalities are not 
of pnmar} importance It is likcU tlut where they occur they contribute 
to disturbance of physiologic lulancc and thereby aid other factors more 
responsible for initiating the arthntic process 
ObyiousK, the influence of the numerous ctiologic factors \arics with 
ditfcrcnt eases It is conceuablc for example that a patient, highly suscep 
tible to atrophic arthritis because of a marked mherent tendency, may 
dcyclop the disease when exposed to rclatucly minor degrees of systemic 
infection, especially if he is subjected to stresses and strains which further 
lower his resistance On the other hand another mdiyidnal, rclativelv 
better fortified by heredity may for many years escape scycre systemic in 
toxication from infection yyhich he may harbor When arthritis deyelops ni 
such an indiyidunl it may be the result of malnutrition or yitainm dcH 
ciency, or cycn of an acute ctidocnne disorder such as hyperthyroidism 
ITie nutritional or endocrine dyscrasia may be prominent m the resulting 
clinical picture though the factor of infection may be more directly related 
to the patliologic condition in the joints In yicyv of this possibility it is 
essential that all factors be accorded the imjwtance due them 
Clinically it is of practical value to attempt to appraise in yyhat proportion 
vanous ctiologic factors arc operating in a gnen case We hayc no precise 
technique for measuring these proportions, but conscientious estimates may 
serye us well 
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CHAPTER VI 


FOCAL INFECTION IN ATROPHIC ARTHRITIS 


GENLIUL CO\SIDClU110\S 

In the present discussion \\c employ the term focal infection as denot 
mg a s\stemic reaction to absoqition of bacteria or tlicir to\ic products 
from locah/ed areas of chronic infection Ilowcscr this docs not necessarily 
incriminate the areas of localized sepsis as i cause of disease It is common 
knowledge that the presence of csen |>athogcnic micro organisms m many 
situations is compatible with normal health Similarly areas of locihzed 
infection whether a pustule m the skin or a dentil periapical abscess arc 
only potential sources of trouble foci of infection pathologically but not 
necessarily cIimcalK Such a distinction in the meaning of the term is 
necessary to offset the impression that a focus of infection is as someone 
has said merely anything that is readily accessible to siirgcr\ 

Areas of focal sepsis exist in many patients without evidence of arthritis 
It IS illogical however to assume from tins that there is no relationship 
between focal infection and atrophic arthritis Gonococcal ailliritis when 
it occurs IS alwavs secondary to a gonococcal focus of infection though 
many patients vvitli active gonococcal foci of infection never develop 
arthritis 

Focal infection must therefore be a pathologic state which comes into 
play only when there is disturbance between those relative qualities of indi 
vidual resistance and bacterial virulence It follows that the clinician must 
take this into consideration and must m turn recognize that the element 
of human resistance to infection is conditioned by many factors Tins re 
sisfance undoubtedly overcomes the bacterial organism m those cases 
where the individual seems unaffected though infectious foci exist In other 
words even tliougli the bactena n ay be tniiisjjorted to distant organs from 
time to time tliey cannot become implanted due to this resistance 

In the early stages of typhoid fever tlie blood is invaded by the typhoid 
bacillus in nearly every instance yet localization remains predominantly 
in lymphoid structures the pneumococcus invades the blood in lobar 
pneumonia yet the lesions are predominantly m the lungs and pleura in 
chrome septic endocarditis tlie presence of streptococcus viridans may be 
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demonstrated in the blood dail\ or at inter\-als for many weeks ^et in 
most instances localization remains limited to the \-al\ es of the heart NVhat 
then influences the localization of the bactena^ For such widelj \ar\ing 
h'pes of bacteria as those just mentioned one maj presume a peculiar 
specificih of the bacterial bod\ for different tissues But in tlie case of 
focal infection as that term is usually emplojed the systemic effects are 
variable in the cstreme though the organisms concerned ate predominantly 
streptococci In some cases mbs results in others endocarditis in still 
others arthritis or neuntis How then are wc to explain the multiphat) of 
type of metastatic lesions from a group of organisms so closely alike’ 
Consideration of the various streptococci on the basis of certain of their 
biologic or morphologic features has resulted in classification of most of 
them into sereral arbitrary groups Nercrtheless we cannot associate any 
one group with any particular pathologic lesion The streptococci isolated 
m yanous cases of endocarditis ha\e not for example alyyajs been of the 
same group Similarly the streptococci isolated by various obseryers from 
patients with arthnbs haye shown wide \anahon m their biologic reactions 
to vanous sugars and in their production of pigment on blood agar 
Although the ordinary cultural characlensbcs of the various types of 
streptococci found in atrophic aithntis liavc \aned widely their actual 
type specificity so fat as their procluitv to produce a specific pathologic 
lesion IS concerned may possibly be quite fixed Thus is presented the 
further possibility that the yanous tvpcs of streptococci are actually horn 
the standpoint of their pathogenicity of one specific type though seem 
ingU unrelated culturally 

In this connection mention must be made of the concept of bacterul 
mutabon yyliich recognizes yyide variability m cultural characteristics of 
mam organisms m vanous phases of their life cycle Such mutation has 
been demonstrated among the sbcplococci as among other bactena Undc” 
certain cultural conditions hemolytic streptococci may for example change 
mlo fomis which do not licmolvzc blood but yyhich hayc the capacity to 
produce green pigment on blood agar (cliaractcnstics of the strcptococ 
cus yindans) Short chained streptococci haye been shown to change lo 
diphtheroid forms under proper conditions reycrsal of this mutation mav 
be effected ITicsc observations lead one to suspect that the seeming van 
ability m the type of streptococci in am given disease may be only mutant 
not specific It is tlius possible that the vanous streptococci found in 
atiophic arthritis arc mutant forms of one species of organism with a 
rather spcafic pathogenicity cliaractcnstic for the group as a whole 

\s long ago as iSig Benjamin Rush was impressed by the jwssiblc rcb 
tiomliip between dental infection and arthritis Ilovycvcr the rclatiomhip 
of certain arcuiiisciibcd areas of infection to chronic joint disease Ixrcauic 
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apparent onl) in recent \cars Hus relationshtp was established b) Billings 
who in 1912 recorded his now classic observations which pointed to the 
principle that focal infection in vanoiis sites parhcuhrlv in the tonsils 
could be ctiologically related to chronic arthritis In the following year he 
reafRnned tins possibility lie jiointcd out that while the most coinnion 
site of focal sepsis was the tonsils the teeth or sinuses it was occasionally 
in the prostate gland seminal vesicles and the generative tract m the fc 
male He also intimated that it could probably cvist as chronic appendicitis 
or cholecystitis or as a localized strcptococais infection anywhere 
Stimulated by Bilhngs chntca) observations Rosenow arrived at the 
conclusion that a relationship exists between atrophic arthritis and strepto 
COCCI of low virulence such as arc found in foci of infection He based his 
conclusion on the following facts Streptococci isolated from foci of infcc 
tion when injected into rabbits have a preponderant selective localizing 
capacity for the joints of the cxpcnnicnlal animal where they set up an 
arthritis from such experimentally induced arthntic lesions the organism 
mav be isolated in pure culture organisms from foci of infection of patients 
suffering from other diseases have much less propensity to produce expen 
mental joint lesions on animal mjcction 
While this conclusion of Rosenow has not passed unchallenged it offers 
the most plausible explanation so far advanced for the mechanism of focal 
infection A tentative acceptance of Rosenow s views is rendered justifiable 
by voluminous coiifinnatorv evidence adduced by many of his co workers 
and by other independent investigators 
In more recent y ears Rosenow and his associates have demonstrated the 
pathogenic specificity of various strains of streptococci by measuring their 
cataphoietic mobility that is essentially that rate of movement across 
an electrically charged field 

It has long been known tliat bacteria are colloids bearing negative elec 
tncal charges which can be measured in an appropriate apparatus Tlie 
interesting observations along this line may be summanzed as follows 
From patients with any given disease suspected of being caused by focal 
infection obtained strains of streptococci cxliibited preponderantly a given 
speed of mobility (cataphoretic velocity) which varied distinctly from that 
of other strains isolated from normal controls and from patients with other 
conditions In other words the grouping of strains of streptococci accord 
mg to their cataphorebc velocity corresponds in general with the type of 
lesions which they produced 

Although application clinically is at present limited the scientific data 
just mentioned are too impressive to be ignored 
Tliere has been much controversy and diverse interpretation of tlie con 
cept of focal infection since Bilhngs outlined it The pendulum has swung 
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between rclatne consen-ahsin and extreme radicalism in its clinical appli 
cation 0\ing to the fact that clinical distinction between atrophic and 
li\-j>crtrophic arthntis was not attempted to ans extent until recent sears 
esen consersatnc clinicians were a little too prone perhaps to remose 
whateser foci were discostred in such patients Bj and large the idea of 
focal sepsis m relation to arthntis was seized upon witli more enthusiasm 
than judgment therebs imiting as a noraial response an atbtude of ex 
trenie scepticism conceming its significance Escrv practitioner has seen 
the xictims of such unharnessed enthusiasm Misdirected efforts to eradi 
cate or cure atrophic arthntis ha\e remosed all manner of things operable — 
tonsils teeth appendices gallbladders — ^but the arthritis has lingered on 
Tliat some thoughtful students are quite reads to throw the whole theon 
of focal infection completeU overboard is but a lutural reaction 

It IS quite necessars then that we attempt to reappraise tlic place of 
focal infection in tlie pathogenesis of disease to Icani as nearlj as we can 
the facts to guide us in our practice Nowhere have we more urgent need 
of guidance than in the application of the theon of focal mfccboii to 
artlmtis thousands of patients arc still having their tonsils teeth and even 
appendices and gallbladders removed— all in a sincere effort to improve 
their arthntic condibon 

Analvzing a senes of oo cases of t)pical rheumatoid arthnbs most of 
which had had one or more foci of infection removed m the beatment 
Cecil and \ngcvme decided tliat as far as tvpical rheumatoid arthntis is 
concerned it would appear tliat chronic focal infection plavs a com 
parativelv unimportant role It seemed to them tliat little dependence for 
the cure could be placed upon the ciadicahon of such focal infeebon alone 
a fact which has become nicrcasingU apparent to all those who attempt a 
cnbcal evaluation of thcrapv in artlmtis Reimann and Havens amved at 
cssentiallv tic same conclusion with regard to the relationship of focal 
infection to svstcniic disease m general 

It IS impossible to appraise in a niatlicmatica] stabsbcal wav the extent 
to which the eradication of focal sepsis contributes to the cure of atrophic 
arthntis for no one thcrapCTitic agent can be conipletelv efficacious I am 
coimnccd nevertheless that focal infcchon plavs a definite ebologic role 
in atrophic arthritis Certain clinical impressions though lacking quanbta 
live niathanatical accuraev arc not to be totallv discounted \\ciglicd as 
cnticalK as possible thev lead to the conclusion that focal infection plavs 
a definite (though again not all iiiiportint) role m the eliologv of atropine 
arthntis \nd 1 liavc gained the clinical impression that the removal of 
causative foci of infection under given arcumstanccs aids to a large extent 
both in the progress toward recovers and m the prevention of subsequent 
relapses 
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If \\c assume that ntrophic arthritis is probjbh precipitated by nifcctioii, 
there must be some portal of entry In ccrtim eases the onset of atropine 
arthritis can be traced directly to an acute systemic infection acute tonsil 
htis, acute cor}za, or iiasopb m ngilis In the majority of eases, however 
such a relationship is nut cyidcnl Ilicrc is good reason to beheye that 
among these eases the most hhcly source of the arthritic infection is one 
or more of the usual chrome foci, such as infected Ijmphoid tissue m the 
tonsils and nasopharyn\ infection in the nasal icccsson sinuses and so 
on Ample evidcucc, both cUmcal and cvpcmncutal has been presented 
to justify the assumption that chronic focil sepsis may phv an important 
ctiologic role m atrophic arthritis 

The author is aware that in main eases the remov il of foul mfection is 
not followed by any striking iinproyLincnt, lint some patients may get 
worse, and that others actually develop atrophic artlmtis anew even months 
or years after However these circumstiiiccs do not necessarily nuahdite 
the theory of focal mfection m relation to the pathogenesis of atrophic 
arthritis I he ctiologic background of this condition results from a con 
vergence of so manj factors tliat striking improvcnicnt can seared) be c\ 
pected to follow the mere removal of focal infection once tlic disease is 
fully cstabhslicd Remov mg the original focus even if it is causative merel) 
eliminates a possible portal of entry for further mfection, thereby aiding 
m conserving the general resistance, it may not influence m any direct way 
the disease already established m the articulations Nor can it influence the 
many ramiflcations of the disease, noninfcctious m nature which play such 
a concerted role in the production of the arthritic syndrome Though ad 
mittedly caused by a gonococcal focus of infection, gonococcal arthntis is 
seldom cured by treatment directed only to the original source of infection 
In addition to treating the primary gonococcal focus it is necessary to 
shield the affected joints from additional damage, and to employ measures 
which promote resolution of the inflammatory process and healing In 
atrophic arthntis also the removal of a causative focus of mfection is 
merely one step in treatment Little progress need be expected unless, sub 
sequent to removal of causative foci all effects of the disease are treated 
adequately enough for the entire process to be controlled 

It IS a well recognized clinical fact that the tlierapeutic value of the 
removal of focal infection is far greater if earned out early in the course of 
the disease, rather than late when there rs already well established patho 
logic change, destruction of cartilage, and proliferation of penarbcular tis 
sue Indeed, removal of focal mfeebon late in the course of the disease will 
probably contnbute little toward recovery of the much damaged joints To 
conclude that focal infection pbys no part m atrophic artliritis simply be 
cause patients m advanced stages of the disease do not benefit from the 
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remo\-al of the infection, is like attempting to establish that s)-philis is not 
related to tabes dorsalis because the results of antis)-philitic therapy in the 
latter mav be disappointing 

It IS understandable, too, that an CMSting arthritis may progress after the 
remo\-al of causatise foci of infection This has sometimes been true be 
cause, after removal of the presumed focus of infection, treatment was 
stopped or was earned out in a desultoiv fashion On the other hand, 
mam patients, though seemingh unresponsive to the eradicabon of focal 
sepsis, subsequenth achieve marked improvement or complete cure when 
a w ell rounded program of treatment is instituted, that is, when the patient 
IS given a chance to combat the mam phases of his systemic disorder 
In Billings’ first paper on the relationship of chronic focal infection to 
arthntis, in 1912, he recognized that the mere removal of causative foci 
of infection was not enough Although lie stressed tlic importance of re 
moving existing foev, he stated it was ' ]ust as necessary to continue a long 
and vet variable rest treatment with good food, restorative tonics and the 
various forms of individual treatment usuallv employed in the manage- 
ment of this group of diseases No one would sav that the treatment 
advocated is specific m that all patients are made whole and well by it, but 
it IS believed that there ts a principle involved as a cause of svstemic disease 
which should be recognized should be sought for more frequently and 
when the focal infection, wheresoever it mav be located, seems to be re 
latcd to the svstcmic disease, radical measures should be instituted to 
remove it ’ And he adds ‘ In those patients who. for some reason, could 
not or would not follow out the details of after treatment, rest, etc, im 
provement was not as soon obtained or not as fullv secured as in those 
patiCTits under command 

It IS more difficult to explain the relationship of focal sepsis to atrophic 
arthritis when the disease begins after the removal of all apparent avenues 
of focal infection In not a few patients we have obtained a historv indicat 
mg that the onset of the disease followed the removal of such presumed 
foci 

Proof of what part focal sepsis plavs m the production of the disease in 
these cases IS not available It is possible tliat m such cases the arthntis is 
actuallv a dclavcd manifestation of the infection It is cqiiallv possible that 
luctcrul invasion, and perhaps even actual pathologic change m the joints 
exuts for months, or even vears, pnor to the appearance of the cluneal 
manifestations of the disease It may be that concealed foci of infection, 
not readily detected bv clinical means, arc the cause Tlie possible relation 
ship of infection in the nasopharynx and intestinal tract must be consid 
cred Consideration must also be given to the possibihtv of residual sec 
oiidaiv foci (m joint tissues and elsewhere) winch might perpetuate the 
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disease 'Ihc bone marrow, for example, may be one such important focus 
of infection We arc impressed by the fact that we were able to culture 
streptococci from the bone marrow in late cases of atrophic arthritis more 
often than from any other tissue Other indirect evidence indicates that 
the bone marrow, m addition to being a possible primary site of infection 
m atrophic arthritis, may also serse as a niche for deposition of infectious 
debns, brought there by phagocytic cells operating in the joints during 
actne stages of the disease It is quite possible, then, that such secondary 
foci may perpetuate an atrophic aithntis long after the original focus of 
infection, accessible to surgery, has been removed 
In a previous section we have indicated the possibility of transitory bac 
tercmias in normal individuals Such bacteremias may conceivably induce 
localization of infection in joints, without producing symptoms Latent, 
chronic articular infection, without svmptoins, is not infrequently observed 
in patients who have passed through an attach of atrophic arthritis The 
disease may subside to such an extent as to leave the patient entirely free 
of symptoms, yet penmt recrudescence of tlic arthritis at a subsequent 
time when either local or general resistance is lowered We have met cases 
of essentially quiescent atrophic arthritis, that is, without symptoms or 
objective evidence of change m the joints until t)ic disease flares suddenly 
into violent activity m such articulations as arc subjected to accidental 
trauma, as from a fall The possibility suggests itself that in such cases the 
disease was clinically inactive, the pathological process was temporarily 
quiescent, but ready to renew activity when induced by injury 
From the available evidence one must conclude that all factors must be 
considered, that in relation to atrophic arthritis focal infection must neither 
be Ignored nor considered a sole factor One must further conclude that a 
well rounded and sustained course of treatment, based on a broad concept 
of contributing factors, is a prerequisite to cure or alleviation of the disease 
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CHAPTER VII 


THE VARIOUS FOCI OF INFECTION IN 
ARTHRITIS 


The tonsils and nasopharyngeal Ijmphoid tissue constitute the most com 
mon foci for bacterial infection in atrophic arthntis A history of repeated 
attacks of tonsillitis helps in turning attention to the tonsils as a possible 
site of chronic infection This is particularly true if the patient has had 
quinss or if definite chronologic relationship has been noted between 
attacks of sore throat or tonsillitis and the onset or exacerbations of the 
arthritic process However the absence of such a history does not exclude 
the possibilih of tonsillar infection one may vet find contracted scaned 
partially embedded tonsils from which liquid creamy pus may be expressed 
Such findings indicate the existence of tonsillar sepsis, probably the result 
of repeated episodes of low grade chronic infection in which the symptoms 
were either so mild or so transitory as not to haye been noticed by the 
patient 

On the other hand a history of acute attacks of sore throat may alone 
suggest the probability of tonsillar sepsis examination may disclose rela 
lively innocuous appearing tonsils and anterior pillars only slightly red 
dened pus may or may not be expressed In such cases tonsillar sepsis may 
be prosed only after enucleation of the tonsils 

It may be most difficult to determine what should be done about the 
small firm pale tonsils which mav be largely embedded m scar tissue 
because of previous episodes of infection Due to the openings of the crypts 
being sealed b\ scar tissue there may he no pus or any type of secretion 
on pressure WHicthcr the small size of such tonsils particularly if found in 
older individuals is the result of atrophy or of partial fibrosis from previous 
infection IS not easily determined Tlic presence of a heavy reddened band 
along the anterior pillars extending backward to the soft palate is said to 
be indirect (but not conclusive) evidence of the existence of infection m 
such eases Here again the history and some demonstrable evidence of a 
rcbtioiiship between such tonsils and the svstcniic disease mav determine 
wlut should be done about them 

Paiticularlv good judgment is icqmrcd in evaluating the significance of 
tonsillar tags remaining after operations Minute buds of Kmphoid tissue 
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that may be seen ni an otherwise clean tonsilhr fossa have nc\cr impressed 
the author as being of importance Indubitable evidence of infection in 
such Ijmplioid tags must be secured to lustify their removal However 
larger tags, sometimes buned in scar tissue precluding any inspection of 
what IS beneath, may be of clmical signihcancc Tins is particularly true if 
the historj suggests that (here was good reason for the tonsiHcctoinv 

Too little attention is gcncralh given to the condition of the lingual 
tonsils Actuallj, thev maj be as important a source of svstcmic infection 
as the faucial tonsils Again, hlllc thought is generally given to the possi 
bihty that the nasopharvngcal Ivinplioid tissue (particularly m very )Oung 
patients) ma> act as a source of infection or to the possibility that follow 
mg the eradication of tonsillar or sinus infection the nasopharyngeal 
mucosa may act as a contmumg source of infection Nevertheless, it ap 
pears that m some eases these sources constitute major obstacles to the 
complete eradication of focal sepsis 

DLNIAL INILCnON 

Dental sepsis is another common focus of infection m atrophic arthritis, 
and it has received much attention On the assumption that with the re 
moval of the teeth the artlintis will disappear, many patients with artliritis 
have had not only infected teeth but even good ones removed The dental 
cripples thus acated may even exceed the arthritic cripples created by 
dental sepsis 

Obviously, frank dental infection constitutes a hazard to well being, 
particularly in the patient with atrophic arthritis, and, under ordinary cir 
cumstances, the removal of such teetli is thoroughly justified There is a 
possibility that devitalized teeth, which through thickening of the pen 
dental membrane have produced a diffuse area of rarefaction about tlie 
apex, are as active sources of dental infection as teeth with localized pen 
apical abscesses Tlie latter may be well encapsulated and perhaps, there 
fore, less capable of disseminating bacterial products 

Tlie attitude to be assumed toward devitalized, but well filled teeth, is 
less clearly defined From a bactenologic standpoint there is evidence that 
many such root canals, even those seemingly perfectly treated and filled, 
harbor organisms of various types, particularly streptococci, of low grades 
of virulence Clinically, however, it is impossible to establish any relation 
ship between such devitalized teeth and the arthritic process Wliether 
they are removed or not depends on how radical or conservative one is 
about eradication of even suspicious sources of focal sepsis Tliough m the 
past the author has recommended rather generally the removal of all de 
vitalized teeth m the patient with atrophic arthritis, at present our attitude 
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IS that such devitalized teeth ma\ be left in with mipunitj Consideration 
IS given as to whether or not the root canals are well filled and whether 
there is anv evidence of thichening of the peridental membrane Clinical 
experience has justified the attitude that a tooth with root canals well 
filled and which does not reveal any reaction in the peridental membrane 
need not be disturbed On the whole it seems that the importance of the 
relation of pulplcss teeth to arthritis and other sjstcmic affections has been 
exaggerated in the past 

Pvorrhea and other tvpes of gingivitis requinng as they do treatment on 
their own account present no particular problem as to management in the 
arthntic patient 

INFECTIOM IN THE N \SAL \CCESSORy SINUSES 

Tlicre IS wide difference of opinion as to the ctiologic importance of 
sinus infections in atropine arthritis Tlic significance of this factor cannot 
be measured bv statistics as to the percentages of cures or improvement 
after treatment of sinus disease As we have indicated evaluating the nii 
portance of a given focus of infection in arthritis is not a simple matter 
One conclusion is dear existing sinus infection m an arthritic is in no 
sense an asset 

Ilie detection and managcnicnt of existing sinus infection mav be verv 
simple or verv difficult Suppurative sinusitis producing pain and purulent 
discharge is casilv diagnosed and its presence confirmed by transillumina 
lion roentgenograms or sinus puncture Whether such sinusitis is related 
to the arthritis or not there is no doubt as fo what is to be done Tlie 
problem of latent sinusitis iii which the local symptoms are dcccmngh 
slight in degree is more difficult The following symptoms may be sigmfi 
cant frequent head colds which have a Icndciicv to chromcity niorinng 
clearing of the throat chronic cough In certain localities where climahc 
and atmospheric conditions arc poor such svmptoms may result from 
simple imtation without infection However one cannot accept such an 
cxplaiution without adequate stiidv of the sinuses by a competent prefer 
ablv CQiiscrx-atwc otQla.txug,QUjgist CvawuwatKwv wvay thew vexcal uvdncct 
evidence of sinusitis purulent discharge at the ostia congestion or edema 
of the nasal mucosa swollen turbinates and so on Merely to refer such a 
yiaticnt for locutgcnogtapUic cxanmi-itiou of the sinuses is not enough 
Ihc rcxintgcnograni niav l)c motive wlicn the Sinus infection is quite pro 
nom ced Ihc \ rav film iinv show opacity of the sinuses caused by thid^ 
cued mciuhranc the end reswU of an ancient sinusitis long since burned 
out 1 ransillumiiiatioii is cqiulh uiirclublc I or this reason it is frequenth 
I cccsurv to cinplov sinus drainage either after shnnhing the mucosa 
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(Proctz ItclnucjUL), or through sinus puncture uiid 1 iicsc pro 

cuhircs arc proKibl) of the grcitcst \ iluc in chigiiosing sinus infections 
which might otlicrsvisc cscipc detection Sliuuld miuimIis be discovered, it 
may frequentU be cleared up b\ consenatne measures, which should bv 
all means be tried before radical surgical procedures arc employed /Mlergic 
factors, winch may constitute the bisis for sinusitis and its chronicitv and 
tendency to recurrence, must also be considered 

roci or INI EC I ION in me clnito ur.in/\ry rnyvcr 

Although infection in the genito uniiarv tract may occasionally be found 
to be closely related to atrophic arthntis, clinical cvpencncc indicates that 
on the whole it is a relatively unimportant source of focal sepsis 
In ndditioii to frank gonococcal infection, one must look for nonspecific 
chrome infection in the upper urinary tract, m the prostate and seminal 
vesicles in the male, and m the pelvis and cervue in the female Nonspecific 
infections in the gcintal tract may be engrafted upon tissues previously 
damaged by gonorrheal infection 

Taylor (1937) emphasized the importance of the urologic history during 
the scarcli for such infections He i>ointcd out that a negative urologic his 
tory will lead to fruitless search for focal infection m tlie urologic tract m 
approximately 95 per cent of eases, for in onlv 5 per cent of patients who 
had no symptoms referable to the genitourinary tract did lie succeed in 
finding a focus of infection there This cxpcncnce, based on a study of 
1,000 arthntic patients, serves as a preliminary guide to tJie selection of 
patients for more intensive urologic study 
As for the upper unnary tract, the author has found that unless there is 
a history directly indicative of the possibility of infection tlicre, or uncx 
plained pyuna, one is not justified in explorabon of the ureters or kidneys 
in search for some concealed focus that might be related to atrophic arthn 
tis, the distinction must be drawn between thorough investigation and 
purely meddlesome probing Sliould such unnary tract infections exist, 
however, they must obviously be treated, whether a relationship to the 
artlmhs can be established or not Fortunately, the therapeutic means at 
our command today, including mandelic acid preparations and sulfainl 
amide, have simplified to a large extent this aspect of the problem 

Nonspecific prostatic infection, an extremely frequent condition, may 
exist in tlie absence of previous Neissenan infection In many cases the 
nonspecific infection is latent and produces no far reaching effects In 
others, the prostate is a most important source of infection and, when so, 
most pernicious and resistive to treatment Frcquentlv there is associated 
infection m the seminal vesicles, and sometimes m tlie posterior urethra 
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(the \erunnontanum) as well The diagnosis of seminal tract infection is 
not difficult If there is reason for suspecting infection in the prostate or 
\esicles and the first examination uelds a normal secrebon it is wise to 
repeat the examination at a subsequent bme when a franUy purulent dis 
charge mas be obtained It is at hmes well to do a preliminar) instillation 
of a mild siUer nitrate solubon into the posterior urethra and then mas- 
sage the prostate and examine the secretion 

CHRONIC INFECTION IN THE GALLBLADDER AND APPENDIX 

The cbronicalh infected gallbladder is not often an important source of 
ssstemic infection Studnng oo patients with chronic rheumatic disease, 
Hartung and Stcinbrocker concluded that gallbladder infection pla)S a 
rcIatneK unimportant role as a focus of infection Stahsticallj that is true, 
for the incidence of gallbbdder disease is no greater m patients with arthn 
tis than in other indmduals However the importance of an existing focus 
of infection in the gallbladder cannot be minimized Tlie author has ob- 
sened a number of instances in which the existence of chronic cholccss- 
hhs gcneralh with calculi necessitated operation because of the condition 
of the gallbladder itself without reference to the associated atrophic arthn 
tis Tlie course of the arthntic ducase in these cases was sccminglj modified 
favorabU bv removal of the infected gallbladder Particularlv impressive 
were several mstances in which acute exacerbations of chronic cholecjstibs 
were apparcntlv related to the onset of mild atrophic arthnbdes which 
subsided promptlv following choleastcclomv Because of these evpcncnces 
the author feels that proved choiccvstitis in a patient with atrophic arthnbs 
should tip the scales in favor of operative removal of the gallbladder pro- 
viding of course there arc no contraindications 
Since cholccvstcctonu when feasible is the therapeutic indication m 
main cases of proved gallbladder disease iiicnmination of the gallbladder 
as a focus of infection docs not malcnallv affect the therapeutic regimen 
Obviouslv how cv cr removal of the gallbladder on mere suspicion that it »s 
acting os a focus of infection is never |ustified 

Hie same pnnciplcs that appiv to the chron callv diseased gallbladder 
applv to the consideration of the cluoiucallv inflamed appendix as a source 
of focal infection 

THh INTCSTIN \L TIL\CT \S A FOCUS OF INFECTION 

\nal crvptitis which maj be associated with chronic perianal abscess 
or nuv exut at times without senous svmptoins niav act as a concealed 
focus of infection for atrophic aithntis as it did m at least one of our cases 
It IS conceivable tliat a chronic fistula in ano mav act in the same wav 
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Tlie rclatjoj) of jiitcshnal Ixicfcna or toxuis fo jiropliic arthnhs is still 
debatable Conclusuc data lia\c ncxcrbccn presented to prove that colonic 
infection plajs a prominent role Stabler and Pemberton found no differ 
cnee between tlic mtestm.)] bacterial flora of pahents with arthritis and 
tliat of normal persons, even though the number of bacteria was greater in 
the patients with arthritis than in the normal controls Nor was an\ sig 
nificant change observed in the nature of the intestinal bacterial flora after 
various lands of treatment, even when iniprovcincnt was iiiamfest How 
ever, there arc certain special cases 111 which such a relationship exists 
Tims, m chronic ulcerative colitis arthritis occurs in ncarlv 5 per cent of 
the cases at some tune during the course of that disease 

Here IS proof that, at least in certain conditions of the colon infection 
does spread from tlic bowel to other distant organs And, incidentally, it 
lends credence to the idea that infection from anv source niaj enter into 
the causation of atropine artlinhs It certainly suggests that the colon, 
seething willi bacteria, nonnally hept m their place, may, under conditions 
of Structural or functional disturbances of the bowel, allow the bacteria to 
traverse the border into the circulation It is the author's opinion that in 
the management of patients with atrophic arthntis consideration of the 
intestine, as a possible source of influence on the disease, should not be 
omitted Tlie beneficial results that somclmics follow proper attention to 
the condibon of the colon arc sinking enough to justify the assunipbon 
that some causative relationship between abnonnahtics in the intestine and 
atrophic arthntis may exist If treatment, conditioned by such a view, pro 
duces beneficial results m some cases, the end has justified the tentative 
acceptance of that view 
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ATROPHIC ARTHRITIS 


IllL CLINICAL \IANII LSIAIIONS /VND DIAGNOSIS 

It IS nianifcstl) impossible to describe a course svliicli atrophic arthritis 
might follow in siicli a manner that it will serse as a description of the dis 
case in c\crv patient Ihcre arc so nuii\ variations in the mode of onset 
m the sevenh and progress of the condition and m the )omts involved m 
different eases that we may attempt to draw onlj a composite picture based 
on the observations and wide experience of the phvsjcian 

Age and Sc\ Incidence 

Atrophic arthritis is chicflv a disease of young adults Generally it occurs 
between the ages of twenty and fortv but it may set m at any age The 
author has seen typical instances m a child of three and m a man of seventy 
five It attacks females three to four limes as frequently as males 

The Course of the Disease 

The onset of the disease may be acute An individual seemingly well may 
suddenly develop pain and swelling m one or more joints winch may be 
come red, hot, and sensibve to touch The patient is likely to show the 
effects of an acute systemic intoMcatioii He complains of general malaise 
and loss of appetite The temperature may be elevated to 101“ or i02°r 
With the pulse proportionately accelerated, and the patient may perspire 
freely Digestion may be impaired and the bowels may become either cos 
tive or loose, vvitli tlie diarrhea sometimes distressing \Vlien the onset of 
the disease occurs so acutely, swelling and redness of the joints may be 
pronounced Tlie ligaments and muscles about the joint become spastic 
and painful, limiting motion Exudation of large amounts of synovial fluid 
may occur, particularly in the knees (Fig 9) The effusion may fill tlie 
joint cavity and even distend it, further impairing motion 

Exposure to cold and dampness may precipitate this type of arthntis 
The symptoms may first manifest themselves as generalized aching all over 
the body Shortly after, the pam may localize m one joint, ultimately af 
Si 
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fccting cien articulation It iiia\ be difficult at first to differentiate the 
condition from an attack of acute rheumatic fe\er 
Such acuteness in the onset of the disease is not common More often 



t'lc g Spmdic duped legs in atrophic att! nhs produced bj chronic of the 

kijccs with effusion the distended joints arc brought into prominence b\ atrophi of 
the muscles abosc and bcloss llic hiK'CS 

atrophic arthritis creeps in insidiously and mas actually exist for months 
licfote the patient is seriously auutc of it For yyccks he may experience 
fleeting but recurring pains in the muscles so cyancsccnt that they do not 
constitute cyen a yyannng Fherc may be recurrent attacks of torticollis or 
lumbago wbicli clear up completely each lime Or Uie patient may expen 
cncc stiffness in the muscles on rising yyhen he is not so spry as usual 
After exercising he limbers up and is himself again Later swelling and 
I«m III one or more joints develop and for the first time the patient be 
comes aware of the onset of the arthritis 
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Sometimes the onset is c\ui more insidious Althoiigli the affected joints 
ma\ be painful and sore on mo\cmcnt, Hictc nn\ be little or no swelling 
about them md pmcticalU no constitutional manifestation sc\crc enough 



Tic 10 Tlic thin wjn Ing^nl countenance so characteristic of the patient with 
actne atrophic artliritis lliis patient presented a subaaite arthntic process of six 
months duration had lost ncarlv .6 pounds of weight and presented a brownish 
pigmentation of the face ind of the exposed parts of the neck and hands which 
resembled that seen in pellagra and was m this instance prohabi) a manifestation of 
\itanun B defiacnc) 

to arouse suspicion of what is ahead At the outset, such an arthritic proc 
ess maj not appear at all senous Confident of prompt recoxery, neither 
patient nor phjsician may feel any uneasiness Treatment is then likely to 
be long deferred Witli absence of swelhng at the joints tlie pabent is 
likely to continue at work, damaging the arbculabons further by trauma 
of phjsical activity Actuall), such a process may become extremely stub- 
born and progressive, unless brought under control promptly through 
intensive treatment 

Even before tlie frank mamfestahons of arthnbs appear, the patient 
may nobce impairment of appeble and loss of weight Unusual fatigue, 
general malaise, an inability to carry on with usual activibes of work or 
play, perhaps a low grade fever, the ongin of which cannot be traced — 
these are manifestations which frequently precede the appearance of fully 
developed atrophic arthritis Generally, little attention is accorded these 
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prodromal sMiiptoms Tlie patient nia\ find that he must draw on all Im 
reserve energv m order to carrv on For a while he mav get along well As 
the svmptoms become more pronounced, he mav be forced to retire mime 



I ic II llie ume [uticnt a$ the one pictured in Figure lo after ciglit nionllis of 
revt m bed and ttcahnent of the arllititis duimg uhich time be uas pro;icv>in| 
toward rccovcn 

dutch after work In this wa) the pre arthritic stage mav be extended 
for a considerable penod of tune It would be well if at such a bnic an 
attempt were made to abort the rheumatoid process which is impending 
Dunng tins pre arthritic stage a wide \anctv of other svmptoms mav 
appear llicrc is frequenth macased susccplibilih to upper respirator) m 
fections lliCTC mav be tacli)cardta and breathlessness headache, numb' 
ness and tingling of the fingers excessive seiisitivitv to cold Sometimes 
faith tvpical manifestations of mild Raviijuds disease appear 
Once the arthritis ibclf is under wav additional constitutional svmptoms 
of varvmg degrees of mtcnsitv gcncrallv develop llicsc mav become aggra 
vated as the disease progresses In addition to loss of appetite, vague digcs 
live svmptoms nuv appear jurticularlv a tciidcncv to bloating and gaseous 
indigestion llic {laticnt appears tired and sick the tongue is coat^ and 
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modcntc grades of antmia iisuilK develop In time wuglit loss may be 
come evident progressing msevcrccTSCs to the point of actual emaciation 
The sbm mav become pistv or {ullid even when mcmia is absent A \cl 



Tig 12 Olecranon bursitis with effusion m a case of atrophic artimhs Such a burs tis 
IS the result of pressure from Icinmg on the elbows 

lowish to brownish pigmentation may develop during the active stages of 
thcdiscasc drsappeanngas the patient gets well (Hgs io 11) Ortlieskrn 
of the extremities may become atropine and glistening cold and clammy 
Prcquently mild tacli)cardia exists and, m active cases, low grade fever 
Tlic blood pressure is generally low Typical rheumatic valvular disease 
occurs in some cases of atrop/iic arthritis (probably in less than 10 per 
cent) Carditis is more likely if the onset of the arthritis occurred at an 
early age before the third decade Such cardiac lesions occur with greater 
frequency when there have been antecedent recurrent attacks of rheumabc 
fever Contrary to vvlnt occurs m rheumatic fever abnonnalities arc in 
frequently observed in the electrocardiogram of patients with atrophic 
arthritis 

Subcutaneous nodules varying greatly m size are observed m about a 
fourth of all typical cases They appear at points of pressure over tlie c\ 
tensor aspects of the arms over the olecranon in association with effusions 
m the olecranon bursae over the dorsum of the hands the lower spine 
and the ocaput (Fig 12} Usually these nodules are not painful or red 
unless exposed to excessive pressure in which case they may he tender and 
likely to remain more or less permanently 

In general the seventy of the systemic manifestations is proportional to 
that of the arthntis Tliere are notable exceptions however m which the 
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s\steniic disturbance is more stnlung than the condition m the joints that 
IS though a generalized active artbnbs is presented the outstanding dim 
cal feature is the evidence of svsteniic toxicity The clinical picture m such 
cases mav resemble that of the more fulminating tvpe of acute artlmtis 
There is the moderate fever the extremely poor appetite rapid loss of 
weight and strength and at times the distressing diarrhea depleting the 
bodv of fluids and interfenng further with nutrition Such cases substan 
tiate the idea that mfeebon is the most probable cause of this type of 
arthritis 

If the joints first involved are those of the hands as is frequently the 
case the proximal phalangeal joints arc those most likclv to be affected 
The swelling assumes a spindle shape bulging directly over the joint and 
tapering at both ends (Figs 14) Tlie metacarpophalangeal joints mav 
also be affected earlv Tliere is pain stiffness and soreness on motion 
tenderness on pressure and a sensation of boggincss and elasticity as if 
there were fluid m the joint and in the soft tissues After a time unless 
precautionary measures arc employed the fingers tend to assume an ulnar 
deviation 

The arthritis mav not begin m the hands but instead begin in one of 
the larger joints such as the hnee elbow or ankle spreading from there to 
several of the other large joints it mav remain localized to one or two 
joints or it mav spread from one joint to another and eventually become 
widespread 

Tlic small joints of the feet either the mtcrtarsal or tlie metatarso- 
plialaiigcal mav be the first affected In the feet pam is apt to predominate 
in the early stages and swelling mav be so slight as to be altogether imper 
ccpliblc The patient frequently concludes that foot strain from fallen 
arches is the cause and mav purchase several sets of arch supports before 
he IS convinced that he cannot effectively nd himself of his trouble m that 
wav Unfortunately the phvsician first consulted mav agree with the pa 
ticnt s view that the arches arc actually at fault and prescribe still another 
pair of supports with equally disappointing results 

In typical atrophic artlmtis involvement of the small joints of the hands 
or feet IS likclv to occur bilatcialh and symmetrically Not infrequently 
there IS simultaneous myolvcmcnt of the hands and feet and m addition 
asvmmclncal mvoKcincnt of other and larger joints In the fingers and 
toes the pioximal mtcrpliabngcal joints arc most hkclv to be affected the 
distal joints seldom 

Involvement of the wTisls also frequently bilaterally mav occur earlv m 
the disease In addition to jmiii and soreness swelling may be scrv pro 
nounceU Hie tendency to flexion deformity is numfest earlv and is facih 
tatcU bv nmsclc spasm and improper placement of the hands if jum forces 



Fic Spmdic shaped fingers charactcmbc of atrophic aitluius produced by swelling 
at the middle phalangeal )oints 



Ftc 14 Disappearance of tire spindle shaped deformity of the fingers with cure of 
the arthritis in the hands after eight months of systemic as well as local treatment 
of tho affected joints 
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these lojnts into ininiobilit\ Tlic capsule ma\ become clistciulccl. pcmiit 
ting in addition to flcMon defonmh \-amng degrees of subUi-xation at the 
wnst Tlic lutcrcarpal joints suffer sescreU from tlic damage of atrophic 
arthritis It is remarkable in how short a time the carpal bones iiiai be 
complcteh denuded of cartilage, and the wnst joints exposed to the hazard 
of ankylosis Onb most painstaking care and protection earh m the disease 
can effcctueb hmit the destruction to which the wnst joints are so subject 
Tlie shoulder joints, though frequenth affected, seldom suffer scierch 
from destruction of cartilage, but the periarticular imolvemcnt at the shoul 
ders mas lead to extreme restriction of mohon, at first through pain and 
muscle spasm, and later through contracture of the capsule In either case, 
the end result mas be \eix disabling 
Wien tliere is widespread joint imohement, the cemcal spine and 
temporomandibular joints ma\ be affected early Tlie hips are least fre 
quciith affected in atrophic arthntis 
The chaiactcnstic deformities tliat mas develop in \-anous joints, and the 
factors which produce them arc of such importance that we shall accord 
the subject separate consideration in a subsequent section (page 183) 

It IS onb natural for the patient to be tempted to spare his joints in 
order to avoid discomfort If the joints of the legs arc affected, for instance, 
he mav take to his chair or to bed placing the extremities m flexion, which 
IS the most comfortable position for him Tins position favors contracture 
of the lumstiing muscles Subsequent slietchmg of these muscles m at 
tempts to straighten the legs causes still more pain, so the patient slackens 
m his efforts Bv doing so however, he forges the first link in the chain of 
events which, coupled with the inflaminatorv process, produces the serious 
dcfonmtics too often assoaated willi atrophic arthntis. Whether the ar 
llintis begins acutcb or more insidiously, the muscles atrophy, partly be 
cause of disuse enforced bs pain, partiv because of the iiiflammaton changes 
m them \\ ith the pathologic cluiigcs in the joints progressing, the wasting 
muscles impede motion still further, the vicious circle is established Con 
fracture of the nnisclcs bringing the apposed surfaces of the degenerating 
cartilages and Ixmcs closer together, favors fusion 111 an abiionnal position 
Hie tension of the stronger sets of muscles imdcrgouig shniikagc niJ) i” 
ducc dislocation of the bones, so that gross distortion may result 

I’crhaps the most regrettable aspect of the situation is that it need not 
wcur Cnpphng dcfomiitics arc not a jmt of the natural course of rlicu 
nutic disease; thev seldom occur when adequate means for their prevention 
are einploved at the proper lime llic popular concept that arthritis and 
dcfoimitics aic neccssanb and nicvilabb associated is, in the author’s opin 
ion, erroneous Deformity is no mote inevitable in arthntis than is brain 
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abscess m mastoiditis Botli rqwcscnt complications of a primary disease 
complications gcncrall) resulting from neglect and onlv rarely from the 
fulminating nature of the primary disease 



Fic 15 \n attlintic ilcrcbcl willi flexion and adduct on defomuties at the 
hips flcMOn dcfonnitics it the knees and ci nis of the feet Mtli ankylosis in these 
positions 


Muscle atrophy and contracture may produce a shff )omt even when 
changes in the cartilage and bones are still relatively slight In such cases it 
may be difiicult to dctermnie clinically whetber the deformity is the result 
of bony ankylosis or of splinting by rigid scarred capsule and muscle The 
fact remains that such defomuties incapacitate the pahent (Fig 15) 

Eventually the activity of the process burns itself out pam disappears 
Nevertheless the patient remains useless for his occupation Generally he 
undergoes one more stage, one rarely duplicated m extent by any other 
disease He loses morale completely and understandmgly enough for in 
no otlier disease is it so subject to stress He is weary of trying he loses all 
interest m getting well 

Fortunately atrophic arthntis does not always progress to complete in 
vahdism In most cases the disease is limited to only a few joints Even if 
It IS more widespread the condition is apt to be more benign wiUi patho 
logic changes less severe Tlie damage to tlic joints is less profound and 
the general toxemic effects of the disease so mild that they smoulder im 
perceptibly m the background Generally the course of artliritic disease 
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points to nature’s apparent effort to thwart the progress of the pathologic 
change, and it is frequently arrested before much damage has been done 
Thus atrophic arthnbs may burn itself out occasionally \y ithout producing 
senous disability, eyen when treatment is entirely neglected, though too 
often much ha\oc has been wTOught by the time actuity of the pathologic 
process ceases 


DIAGNOSIS 

In advanced stages atrophic arthnbs presents a distinctive clinical pic 
ture easily recognized Earlier the manifestations may be so vaned and 
confusing that the differential diagnosis may not be easy In such cases the 
clinical symptomatology and the course of the disease must be analyzed 
minutely Helpful supplementan data may be obtained through laboratory 
investigation 

The Blood Count 

Various grades of anemia are generally encountered Dunng the acute 
or subacute stages of atrophic arthntis there may be a moderate leucocy 
tosis yyrth a rclatne increase in the number of polyinorphonuclcar leuco- 
cytes In the more chronic phases particularly y\hen there is profound 
systemic debility the total Icucoate count may be normal with a low 
nomul neutrophile count Leucopema and a relative lymphocytosis ate 
occasionally noted Tlic total yyhile blood cell and differential counts are 
therefore of little aid m diagnosis or m determining the degree of actmty 
of the arthritic process 

The FilanieiitNoiifilainent Count 

\ count of the proportion of Blamcntcd and nonfilamented polymorpho- 
nuclear cells IS often of dcfinile value It may aid, first, in differentiating 
bctyyccn liypertiophic and atrophic arthnbs and second, in dctemiining 
to a degree the activity of the biter 
/Vs is well knoyyn yanous types of infections tend to increase the proper 
tion of the younger noiiBlamcntcd polymorphonuclear cells, consequently. 
Iliac IS a rclatnc decrease in the number of fully npened, distinctly fila 
inciitcd ncutrophilcs hor the purpose of such classification the poU 
niorphoiiuclcar laicocytcs arc dnidcd into two groups the fully segmented 
and the uonfilaniciitcd ncutrophilcs In the first the segments of the nu 
clciis arc comicctcd by fine fibments of chromatin material fliosc arc tlic 
fully mature polymorphonuclear cells which nonnally prcdoiniiiatc Ihc 
nonfibincntcd group consists of less mature polyniorplioiiuclcar cells m 
which the nucleus may be altogether unst^icntcd If it is segmented the 
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segments of nuclear material ate )omcd, not by fine strands of cliroinatm 
but b) thicker bands of nuclear material We iiave adopted the criteria of 
Cooke and Ponder that, if any band other than a fine filament of nuclear 



Fio 16 a Tj^pcs of nonfiUment nculrophiles b Types of filament ncutrophiles 


material connects the different parts of the nucleus, it is not considered 
divided for the purposes of such a count (Fig 16) 

It has been noted tliat the normal nonfilament count generally coiisti 
tutes 16 per cent, or less, of all leucocytes (Farley et al , Roberts) In 
atrophic arthribs, the proportion of nonfilamented neutrophiles generally 
rises abo\e 16 per cent when there is any activity of the arthritic process, 
It rises considerably above the figure when that activity is pronounced 
Studying 50 cases of chronic atrophic arthritis, Stembrocker and Hartung 
found the nonfilament count above nonnal in all, the average nonfilament 
count being 31 per cent Wc, too, have mvanably found the nonfilament 
count to be above 16 per cent w the cases of atrophic arthritis studied from 
that standpoint An increase m Uic proportion of nonfilamented neutro 
philes assumes particular importance m early or mild cases, m which the 

sedimentation rate may not be accelerated , , ,, r , r 

However it must be remembered that m nearly half of tlie cases of 
hypertrophic arthritis, the nonfilament count may also be increased be 
yond the normal proportion Stembrocker and Hartung found the average 
nonfilament count m their cases of hypertrophic arUiritis to be 22 per cent, 
m contrast to the 31 per cent found m atrophic arthritis To be sure hyper 
trophic (ostco ) arthritis is not entirely excluded by the finding of an m 
creased proportion of nonfilamented cdU It is possible that the increased 
proportion of these cells m hypertrophic arthritis is due to supenmposed 
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points to natnie s appaient effort to tbwait the progress of the pathologic 
change and it is frequentlj arrested before much damage has been done 
Thus atrophic arthritis may bum itself out occasionalK without producing 
senous disabilih e\en when treatment is entireh neglected though too 
often much ha\oc has been wrought b\ the time actmh of the pathologic 
process ceases 


DIAGNOSIS 

In ads'anced stages atrophic arthnhs presents a distinctive clinical pic 
ture easily recognized Earlier the manifestations mav be so \aned and 
confusing that the differential diagnosis mai not be easv In such cases the 
clinical simptomatologi and the course of the disease must be analyzed 
mmuteh Helpful supplcmentarv data mai be obtained through laboraton 
investigation 

The Blood Count 

Vanous grades of anemu are generallv encountered Dunng the acute 
or subacute stages of atrophic arthntis there mav be a moderate leucoev 
tosis with a relative increase m the number of polymorphonuclear leuco- 
ev tes In the more chronic phases particularlv when there is profound 
svstemic debihtv the total Icucocvtc count may be nomial with a low 
normal ncutrophile count Lcucopcnia and a relative Umphocvtosis are 
occasionalli noted The total while blood cell and differential counts are 
therefore of little aid in diagnosis or m determining the degree of actmtv 
of the arthritic process 

The Fi/anicnt Noiifilamcnt Count 

V count of the proportion of ffUmented and nonfilamented polymorpho- 
nuclear cells is often of deffnile value It mav aid first in differentiating 
between hypertrophic and atrophic arthritis and second in dctemiming 
to a degree the activitv of the latter 

Vs IS well hnown various types of infections tend to increase the proper 
tion of the vovmgci nonfilamented polymorphonuclear cells conscqucntlv 
there IS a relative decrease m the number of fullv ripened distmcllv fib 
iiicntcd ncutrophilcs For the purpose of such classification the poh 
inorphomiclcar Icucocv Ics arc divided into two groups the fullv segmented 
and the nonfibmented ncutrophilcs In the first llie segments of the nu 
clcus arc connected bv fine filaments of chroinatni material Hiosc arc the 
fullv iiulurc jjohniorphanuclcaf cells which nomulli predominate H'C 
nonfibincntcd group consists of less mature polnnorphoiiuclcar cells m 
which the nucleus mav be altogether unsegmented If it is segmented the 
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segments of nuclear inatcnll arc joined, not bj fine strands of cliromatin, 
but bj tlncbcr bands of nuclear inatcnal We have adopted the criteria of 
Coohe and Ponder that, it any band other than a fine filament of nuclear 
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material connects the different parts of the nucleus it is not considered 
divided for the purposes of such a count (Fig i6) 

It has been noted that the normal nonfilainent count generally consti 
tutes i6 per cent, or less, of all leucocytes (Farley et al , Roberts) In 
atrophic arthritis, the proportion of iionlilanicnted neutrophiles generally 
rises above i6 pet cent when there is any activity of the arthritic process. 
It nses considerably above the figure, when that activity is pronounced 
Studying 50 cases of chronic atrophic arthritis, Stembrocher and Hartung 
found the nonfilament count above normal m all the average nonfilament 
count being 31 per cent We too, have invanably found the nonfilament 
count to be above 16 per cent 111 the cases of atrophic arthritis studied from 
that standpoint An increase in the proportion of nonfilamented neutro 
philes assumes particular importance in early or mild cases m which (he 
sedimentation rate may not be accelerated 

However it must be reinenibeied that in nearly half of the cases of 
hvpcrtroplnc arthritis, the nonfilament count may also be increased be 
vond the nomial proportion StanbrocUr and Hartung found the average 
nonfilament count in their cases of hypertrophic arthritis to be aa per cent 
in contrast to the 31 per cent found in atrophic artliritis To be sure, hyper 
trophic (ostco ) arthritis is not enhrely excluded by the finding of an in 
creased proportion of nonfilamented cells It is possible that the increased 
proportion of these cells in hypeitiophic arthritis is due to superimposed 
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infection in joints, or associated infection elsewhere, as in tonsils or otlier 

foci 


T he Scdiinc^tatioii Test 

If tlic practitioner of medicine were to limit himself to a single labora 
tors diagnostic measure for aid in the diagnosis of atrophic arthritis and iii 
determining the degree of aclnit> of the disease, he would be safest should 
he adopt a studv of the sedimentation rate in preference to any other diag 
nostic labonitorv procedure 

In most cases of atrophic arthritis the sedimentation rate of erythroates 
IS definitely and charactensticalK increased during the act»e stages of the 
disease On the other hand, m hypertrophic arthntis the sedimentation 
rate is generally normal It may be slightly accelerated if infection is super 
imposed or if the osteo arthntic process is accompanied by considerable 
alteration in the architecture of the joints With these cvccptions, the scdi 
mentation test is therefore of considerable importance m the differential 
diagnosis of the two major types of artlmlis 
Wc hayc already alluded to the fact that the increased rate of sedimenta 
tion m atrophic arthritis suggests an infectious basis for this disease Be 
yond this, the c\planation for this phenomenon is not entirely clear 
Yardumian has shown that an increase in the fibrinogen content of the 
blood IS one of the most important factors influencing erythrocyte sedi 
mentation lhat such an increase m the blood fibnnogen occurs in atropine 
arthntis has been demonstrated by Davis, who also found a lowering of the 
albumin globulin ratio another factor thought to play a part 
The process of sedimentation of red cells consists essentially of three 
phases In the first the red blood cells fonn aggregates itx toulcau\ fomia 
tion lu the second or settling stage the process is largely affected by patho- 
logic changes in the plasma Flic third phase begins when all of the cell 
aggregates base settled to the bottom of the tube and paclung ensues 
It IS now pretty well established that the tendency to roulcau\ forma 
tion IS greater in rapidU sedimenting blood Under certain pathologic 
conditions somctluiig in the blood plasma apparently fayors the formation 
of large aggregates of red blood cells Flic second phase, tliat of actual scdi 
mentation depends in turn largely ou the size of the a^rcgitcs fonncd 
Flic third phase, that of jiacking of the corpuscles, is detemnned entirely 
In the number and size of the cells Ilicrcforc tlic toLil yolumc of red 
blood corpuscles constitutes an addihoiul, though minor factor m deter 
mining total scdinicntatiou, the smaller the yolumc of red cells the greater 
the extent of sedimentation llms aiicmu coexisting yyitli atrophic arthri 
tis contributes to a slight extent in increasing the sedimentation 
Culler lias shown liowcscr, that the effect of the cell yolumc bc-comes 
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opcntnc oiil) dimn^ tilt hit picking pliisc of the one hour period irbi 
trarily chosen for reading the rate of scduntnUtion He demonstrated 
(1938) that the factor of anemia influences the rapiditj of blood sedinien 
tation \cr) little if at all Blood sedimentation and anemia arc independent 
phenomcin and ha\c little in common The second phase of sedimenta 
tion that of most rapid settling is mflitcnccd only by the plasma and the 
size of the aggregates formed not by the size or number of cells in suspen 
Sion Tor this reason we have not attempted m routine practice to correct 
our reading of the sedimentation rate for cell volume As Cutler (1938) 
pointed out attempts to conccl iiialhcmatically for various grades of 
anemia may actually lead to erroneous computition ovcrcorrection of 
the sedimentation rale and reporting of normal sedimentation when actu 
ally a moderate increase in the rale exists Banmek also feels that from a 
practical standpoint routine correction of the scdinicntatjori rate for co 
existing anemia is unnecessary 

Many methods arc currently employed for dctcmnnmg the rate of 
eiythrocytc scdimentatjon (Faliracus Wcstergien Lwzcnmaci Cutler 
method, and various modifications) All of them yield infonnation of 
value and each of them is employed by different observers It is unfoitu 
nate that standardization of this lest lus not been achieved for because 
of the diversity of methods employed it is not always easy to compare the 
sedimentation rates determined by different methods 
Cutler (1926) described a metliod which provides graphic representation 
of the changing velocity of eiylhrocyle sedimentation at intervals during 
one hour We have found tins method thoroughly satisfactory and have 
employed it consistently 

Technique 

Tuc tenths of a cubic centimeter of a 5 per cent solution of sodium citrate 
in dishJled water is placed 111 a Cutler sedimentation tube which is graduated 
into tenths of a cubic centimeter and marked m millimeters • Four and a half 
cubic centimeters of blood withdrawn from tlie vein with as little stasis as 
possible is added The tube is stoppered and immediately inverted once or 
twice to mi\ the blood with the anticoagulant Tlie tube is tJien placed in a 
perfectly vertical position in an appropriate holder If readings must be de 
fened the tube may be allowed to stand for as long is ten hours without 
vihahng the accuracy of the lest If the tube is alio ved to stand for any length 
of hme It will of course be necessary to rcdistnbiite the red cells uniformly by 
inverting the tube several times just before readings are begun The position of 
the sedimenting column of red blood corpuscles is tlien read every five minutes 
for one hour Tlie observahons arc reOMtled on au appropriately ruled chartf 

* These tubes are made by Arthur H Thomas Co Philadelph a Pa 
t ObU nable from Charles M Betlemqer Sdlersville Pa 
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on whicli the honzontj] lines represent the divisions of the sediinentjtion tube, 
and the vertical lines the intervals of time In tins vvaj a graph is obtained 
which shows the position of the sedimenting column of red blood cells at anj 
period of time during the first hour 

We report the findings in terms of millimeters of sedimentation everv 
five minutes but we are particularU interested in the sedimentation at the 
end of thirtv minutes and one hour Although the degree of settling at 
the end of one hour is noted the extent of sedimentation at the end of 
the first half hour gives the best indication of the actmtv of the arthntic 
process for at this time the sedimentation phenomenon is apparently en 
tirelv independent of the total cell volume On the other hand, in rapidl} 
settling blood, the total sedimentation at the end of one hour reflects the 
effect of sedinicnfahon plus that of paciing of cells Tlic latter is, as we 
have alreadv stated influenced bv the presence of anemia 
The nature of the graph obtained depends upon the degree of settling of 
the cells at these periods Esscntiallv there are four distinct t)pcs of graphs 
obtainable From the character of the graphs the) may be called (i) a 
horizontal line {2) a diagonal line, (5) a diagonal curve, and (4) a vertical 
curve 

Emplovmg tlic Culler method, the normal sedimentation at tlie end of 
one hour does not exceed 10 mm it averages 5 mm The graph, plotted 
from observations at five minute intervals is normally essentiall) a hori 
7 ontaI hue 

^^^len the sedimentation docs not exceed 5 mm at the end of half an 
hour and 1; mm at the end of one hour, a diagonal line is obtained 
which also usuallv indicates the absence of active atrophic arthntis 
\\ hen the sedimentation exceeds 20 mm in one half hour, a diagonal 
curve IS obtained Hus is charactenstic of active atrophic arthritis When 
theactivitv of the arthritic process is pronounced, and a sedimentation of 
over 20 nun occurs within the first fifteen minutes, the resulting graph on 
the Culler chart gcncralU assumes the shape of a vertical curve (Fig 17) 
Anv fundamental change in the clinical condition is generall) reflected 
bv corresponding change m tJic sedimentation rate Repealed at vanous 
intervals the test inav thcrefoic serve as a reliable incasvuing rod of prog 
ress which inav bt charted on something like a quantitative basis supple 
incuting other reliable evidence dctcmiincd bv chincal means 
Return of the sedimentation rate to iionnal is really the most reliable 
objective cntcrion that iiiactivitv of the process has been attained Hie 
author has seen i>aticnts with atrophic arthritis showing marked clinical 
unproveincnt (sometimes complete disappearance of pain and swelling 
and increased mobihtv of joints) but persistently retaining a rapid scdi 
mentation rate In former rears we discounted the significance of such per 
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Fic 17 Graphs mdicating the rate of eiythroqte sedimentation at \atious intervals 
during the coruse of atrophic arthntis 

A Vertical cune denoting maihed activity of the process before the institution of 
treatment (Sedimentation of 50 inm at end of one half hour 31 mm at the end 
of one hour ) 

B Diagonal cune obtained sesen months later denoting less rapid sedimentation 
but still indicatne of actne disease (Sedimentation of 5 mm at end of one half hour 
-6 mm at end of one hour ) 

C Diagonal line obtained after eighteen months of treatment when U e arthritic 
process was totall) inactne and the patient dmically cured (Sedimentation of 11 mm 
at end of one half hour 13 mm at end of one hour ) 

D Horizontal line indicating normal cr>throc)-te scdimenUtiou 
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on uliich the lionzontal lines represent the dmsions of the sedimentation tube, 
and the \crtical lines tlic intervals of hmc In this wav a graph is obtained 
which shows the position of the sedimenting column of red blood cells at anj 
pcnod of time dunng the first hour 

We report the findings m terms of miUinietcrs of sedimentation everv 
five minutes but we are particularlv interested in the sedimentation at the 
end of thutv minutes and one hour Although the degree of settling at 
the end of one hour is noted the extent of sedimentation at the end of 
the first half hour gives the best indication of the actmtv of the arthntic 
process for at tins time the sedimentation plienonienon is apparenllv en 
tirclv independent of the total cell volume On the other hand, m rapidl) 
settling blood the total sedimentation at tlie end of one hour reflects the 
effect of sedimentation plus that of packing of cells The latter is, as we 
havealreadv stated influenced bv the presence of anemia 

The nature of the graph obtained depends upon the degree of settling of 
the cells at these periods EssentialU there are four distinct tj-pes of graphs 
obtainable From the character of the graphs thej mav be called (») a 
horizontal line (:) a diagonalline, (3) 3 diagonal curve, and (4) avertical 
cune 

Emplovmg tlie Cutler method the normal sedimcntabon at the end of 
one hour does not exceed lo mm , it averages 5 mm The graph, plotted 
from observations at five minute intcnals, is normally essenbalh a hori 
zontal line 

^\^le^ the sedimentation docs not exceed ; mm at the end of half an 
hour and 1; mm at the end of one hour, a diagonal hue is obtained 
which also usualK indicates the absence of active atrophic arthritis 
\\ hen the sedimentation exceeds 20 mni in one half hour, a diagonal 
cune IS obtained Tins is characlenstic of active atrophic arthntis \\Ten 
the activitv of the arthritic process is pronounced, and a sedimentation of 
over 20 mm occurs within the first fifteen minutes, the resulting graph on 
the Cutler chart gcncrallv assumes the shape of a vertical cune (Fig 17) 
Anv fundamental change in the cliiiica] condition is gcncrallv reflected 
bv corresponding change 111 llic sedimentation rate Repeated at vanoiis 
intcnals the test inai therefore sene as a reliable measuring rod of prog 
rcss winch mav be charted on something like a quantitative basis supple 
incnting other reliable cvidaicc dctcmiiiicd bv clinical means 

Rcluni of llic scdmiciitation rate to noniial is rcallv the most reliable 
ob)ccfive entenon that mactivitv of the process has been attained Ibc 
author has seen patients with atrophic arthntis showing marked clinical 
improvement (sometimes complete disappearance of pain and swelling 
and increased mobihtv of ]omts) but pcrsistcntlj retaining a rapid sedi 
mentation rate In fomier v cats we discounted the significance of such per 
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Fio .7 Graph, .nicahng the rate of etjthracyK »»I.™nh.l”>" ot ,anou, .nteml, 
during the course of atrophic aithntis 

A Vethcalcutte dcnol.ng ota.led actoaty of the ptoees, before the .nsWet.on of 
treatment (Sedenentatiot, of }0 mm « “■> 5“ ">= 

enne obtaroed .e,™ month, late, denotmg let, rapid ,ed,m„,at.o„ 
bet still indicalne of aetiie disease (Sedmrentatron of ag mm at end of one half hour 

6 mm at end of J'”"' J , eighteen montlis of treatment nlien the arthritic 
prol?;:r.Xin"Se paSm. chnnmIJ, -d (Sedimentation of ir mm 
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sistenth rapid rates when the clinical indications s\ere those of inipro\e 
ment In time howeier, we found tliat such patients were subject to 
relapse sometimes developing rcactnabon of the disease quite as severe as 
the initial attack At present, therefore, we feci that clinical entena of cure 
are not definitive Tliev should be supported bv return of a normal sedi 
mentation rate if permanenev of the improvement or cure is to be assured 
Holding to such entena will also protect us against the indiscriminate and 
enthusiastic adaption of mam therapeutic measures simph because of a 
temporarv remission in svanptoms Tins mav be spontaneous and not 
effected bv the therapeutic measure cmplovcd 

Sviiovial Fluid 

Examination of svnovial fluid, aspirated from affected joints, ma) jield 
mfomvation of diagnostic value Tlie fluid vs casilv removed bj tapping the 
joint with a large needle and svnngc In topical chronic atrophic arthritis, 
with s>Tnmetncal involvement of mam joints and when the process is 
afebnlc it is unncccssan to examine the joint fluid to establish the dug 
nosis In acute cases however particularlv when onlv one or a few joints 
arc involved and cspcctallv if there is fever and an effusion, cxammatioii 
of the svnovial fluid mav be of crucial diagnostic importance Routine ex 
animation includes a count of the cells and a search for bacteria, both b) 
direct smear and culture In atrophic arthritis the fluid is gencrallv viscid, 
jt mav be turbid but never purulent Tlic cell count varies between i,oco 
ind 50000 per cubic millimeter In some acute cases the cell count mav 
nsc to *75000 to 100000 and even to 200,000 cells per cubic imlhmetcr, 
but such counts should arouse suspicion of a suppurative t\pc of arthritis 
either gonococcal or streptococcal in ongin The poljmorpliomiclear cell 
count mav range between 50 and 80 per cent, more often the foniicr than 
the latter \Micn the proportion of polvmorphonuclcar cells is above So 
per cent one must again suspect septic rather than nonspecific atrojihic 
arthritis In atrophic artlmtis bacteria arc not demonstrable cither in direct 
smears or on ordinan cuUmc When the possibihtv of gonococcal arthritis 
exists a complement fixation lest should l>c perfonned, it is likclv to be 
jiositivc if the aitlmtis is gonococcal \ Wasscninmi lest on the fluid nccvl 
l>c perfonned onlv when there is suspicion of svphihtic arthritis Chcimcal 
cxjimtution of the fluid docs not, 111 itself, jicld infonnation of sufficient 
iiiijKirtancc to jmtifv its frequent use 

The Agghitiiiafioii of Ifciiiohiic Streptococci 
Cecil has found that the scrum of patients with atrophic arthritis agglu 
tiiulcs hunolvtic strc^itococci in dilutions of i to 320, oc higher, m ncarh 
93 jxir cait of well established cases of over one vears duration Other 



1 1C of usiforin effusion caiK destruction of bone at the joint margin (imlicateff 
bs arrows) and ssstemic dccalcification in a jxitient aged thirts one with actis'C 
atrophic arthntis (I rom Ferguson Roentgen Diagnosis of the I xtremities and Spme 
Pail n Hocber Inc 1939 ) 

a fusiform appearance quite characteristic for earh atrophic arthritis (Hg^ 
18 19 20) In the larger joints of the extremities the effusion mat nol 
present the hpical fusifonn appearance WTien the periarticular changes 
arc more pronounced the roentgenogram mas reseal in addition to effu 
Sion thickening or sssclling of all the soft tissues about the joints 
Another of the earls rocntgenograpliic manifestations m atrophic artlin 
tis IS csidcncc of osteoporosis caused bs demineralization of the bone (Fig 
21 ) Tins dccalcification contrasts sliarpU ssath the appearance of the bones 
m hspcrtrophic arthntis in sshich the bone mas be more dense than nor 
mal and mas present charactenstic lipping Tins latter should not boss 
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(.\cr lead one to \ duguosisof hvpatropliic arthritis wlicn there is evidence 
of issociatcd dennnenli/'ition of bone itroplu destruction of cartilage 
and the chanctcristie penirticulir cliiiijjCS ilrcuK described for such lip 



ping may be fomid in atinplnc aithnhs m winch reparative changes have 
occurred about areas of bone destruction (Fig 22) n i ei. -it 

Frequently Iheie is associated evidence of actual loss of bony substance at 
the ,oL margins Snell bone destruction may produce iiregular punched 
out areas simflar to those ,n gout In atrophic aithntis these punched out 
areas are generally smaller than those m gout and not so like y to be con 
fined to the big toe They are apt to affect many |o.nts of fte fingers or 
toes even symmelneally mdrcating thus that they arc probably not gouty 



1 1C. \lrciplnc attliritu of tht Lncc m a uoniaii aged fift) two iliowmg nario' 
ing of ]oint ijutx ciiiHil In dcstniction of the aiticuLir caitilagc Iliac, is an assoaateJ 
Inpatropliic aithntis indicated In ovtco- irtiuitic spun at the articiiLir margins of lie 
tibu and fan ir 


lOO 



Fig 23 ;^trophic arthritis in a man aged forts shossing destruction at the tliird 
fourtii and fifth metatarsophalangeal pints, with secondary hspcrtrophic bony changes 
about areas of caiblagc and bone desfnichon Note also the ' punched oat ’ areas at the 
affected joints, which would suggest gout but the diagnosis of atrophic arthnhs was 
established conctuswely by biopsv 
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in nature (Fig 23) Tlic fact that such punched-out areas of bone destmc 
tion mav occur in t\pical atrophic aithntis is not generalh recognized 
Tlicre IS a tendena to diagnose gout because the roentgenograms indicate 



f ic ^ Mropl ic arthnlis of Ihe pioxinul plulangcol |0 nts of the fingers, showing 
discrete punched out areas resembi ng gout Note also the extensive destruction and 
nutting t 04 ,ctlier of tic carpal bones in the wnsts duractcnstic of advanced atrophc 
arti ntis 

these areas even when all otlicr clinical considerations point toward a diag 
Hosts of atrophic arthntis Wliai in doubt because such rocntgcnograpinc 
cluiigcs were assoaated with a histoi} of recurrent acute cuccrbations of 
arthntis suggestive of gout we have on occasion resorted to biopsv In 
varublv the diagnosis of atrophic artlintis was confinned bv evidence of 
proliferation in the sviiovial tissue and hinphoc}tic infiltration Ihcsc 
biopsies have convinced us that such punched out areas arc produced bv 
small tags of svnovul tissue essciitialK small svnovial villi which bv pro- 
liferation and pressure apparenfh produce cartilage and bone necrosis of 
a patcliv tvpc resulting in the swiss-chccsclilc appearance of tlic )omls m 
the roaitgcnogram (Iig z-j) 

\s the caitibgc Ixxoincs thinned or dcstruvetl 111 the later stages of 
atrophic aithntis tlicsc clianges arc revealed in the roentgenogram bv nar 




Tic 25 Atrophic arthritis of the hnee in a woman aged fifty one years showing 
narrowed ]oint space from thiniimg of the arlicntar cnilibgc and posterior siibluxabon 
of tl e tibia on tiie femur 
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rowing of the joint space (Tigs 25, 26) Tlic degree of cartilage thinning 
and destruction is revealed fairlv accurately bj the extent of narrowing of 
the jomt space With the cartilage entirely destrojed, the joint space dis 
appears and leaves the ends of the bone in direct apposition Under such 
circumstances there is of course likelihood of ankylosis Tlic roentgeno- 
gram however, ca mot be entirely rehed upon for determination of com 
plctc absence of joint cartilage llicrc arc for example, instances in which 
the roentgenogram reveals complete disappearance of the joint space, sug 
gcsting complete destruction of the cartilage, and perhaps ankylosis, yet 
clinical examination may reveal a considerable (perhaps even a full) range 
of nonnal mobility Such joints may retain a film of cartilage too thin 
to be revealed in the roentgenogram but sufficicntlv thick to prevent 
ankylosis Iliis may eventually be proved by the fact that with cure of tlic 
arthritis the joint retains full motion Tins brings out the importance of 
correlabng the findings of the clinical examination with those m the roent 
genogram 111 order to evaluate correctly the character and extent of the 
pathologic change 

Naturallv various characteristics mentioned may be noted in different 
joints of the same patient affected with atrophic arthritis Bv routmclv 
studving roentgenograms of the knees feet, and hands, it is hkclv that one 
or more of the tvpical changes will be discovered 

THE VARIABLE COURSE OE AIROPHIC ARTHRITIS 

Atrophic arthritis ma\ pursue an erratic course Spontaneous remissions 
of van mg degrees and for varying periods of time are essentially character 
istic Exacerbations of the disease also occur, and may do so despite well 
directed treatment llicic is probabU nothing tliat taxes the patients 
courage so much as the appearance of an exacerbation, with increase ui 
pain and swelling iii the joints at a tunc when lie is seemingly progressing 
toward recovery Numerous iiifliicnccs iiny affect the patient advcrsciv, 
brmgiug sudden transitory storms when the condition of the joints sccnis 
to be undergoing resolution ricqiienlU the factor responsible for the tcni 
jwrarv relapse is evident, occasionalR it is not However, an attempt should 
alwjvs be made to find the cause of these storms when they occur, for it 
luav frequentU be delected and, bv proper care eliminated 
W't luve altcadv indicated that one of the factors that modifies to a 
large extent the course of the disease is the fundamental coiislitiilioual 
makeup of the patient Certain iiidividiuls are inhcrcntlv endowed with 
more, or less re-vislaucc to arthritis (Iiaii others Ilic economic status of the 
{uticiit is another factor which modifies the course of tins condition Hie 
reasons arc obvaous A patient who cannot afford the time or the money 
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for a ncccssar)' rest cure, or who is exposed to p1i)sical and nervous stress 
and anxiet), is not likcl} to do so well as a patient less handicapped 
Intercurreiit infections, such as a ‘ cold or ‘grippe, ’ may cause an 
exacerbation of symptoms llieic ma\ be only excessive stiffness and sore 
ness m the muscles, or the {jam and swelling of the )omts may actually 
increase 

The ability of some arthritic patients to prophesy impending changes m 
the weather has been known for centuries ^lany influences other tlian 
barometric pressure have been suspected as possible causes for this reaction 
Among these are humidity, temperature variations, the presence or near 
ness of storms, currents of wind, and atmospheric electricity 
Some patients complain that certain dietary indiscretions (excesses m 
meats, sweets, or certain fruits, overeating) precede temporary cxacerba 
tions of the disease The basis for blaming such factors is not at all clear, 
it seems more likely that they arc incidental, and not related 
Women may complain of cyclic monthly exacerbations of arthritis com 
cident witli the period of menstruation Tliere is no clear explanation for 
the fact that there mav be an increased amount of pam and swelling of the 
joints either )ust preceding or immediately after, menstruation 
lire course of atrophic arthritis may be hirlhcr modified by concomitant 
affections of various sorts Tlie author has seen cases of atrophic arthritis 
associated with active (tliough asymptomatic) syphilis The arthritis was 
not primarily on a syphilitic basis, but treatment of the syphilis exerted a 
decidedly beneficial effect on the course of the arthritis Equally striking is 
the effect on atrophic arthritis of cure of existing psoriasis m those patients 
in whom these two conditions coexist Wlicn pernicious anemia is asso 
ciatcd with atropine arthritis, satisfactory control of the anemia may be 
followed by improvement 111 the rheumatic condition Oddly enough, ob 
servations arc on record in which the contraiy holds true, that is, exacerba 
tions of atrophic arthritis occumiig coincidentally with return of a normal 
blood picture 

The most important factor iiiodifying the course of this disease is the 
general constitutional state of the patient Tlie maintenance of a high de 
gree of general resistance and well being is indispensable both for attaining 
cure and for maintenance of it Many times do we encounter patients, en 
tirely recovered from a ilieuniatic affection, slipping back into a relapse 
when, for any reason, the general body resistance is lowered 
This brings up the question of tlie meaning of "cure ' as referred to 
atrophic artliritis Is such a patient entirelv cured if he is altogether free of 
symptoms, even to the presentation of a normal sedimentation rate and 
blood picture? Or is it necessary to speak of such cases as "arrested ’ or 
quiescent’ arthritis, as wc speak of "arrested’ and 'qu/esccnt” tubercu 
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losis’ We are reminded of those mam instances encountered at post 
mortem examinations m which thoroughly healed tuberculosis in the 
patenchxuia of the lungs was associated with actixe or “quiescent' nnliarx 
tubercles in tlie hilum hmiph nodes Here were instances of chnicall) in 
active tuberculosis but patho/ogicall) one could not speak of the process 
as amthmg but active We can suspect lliat a similar state of affairs holds 
true in atrophic arthritis Tliough chnicallv the disease may be inactive, 
franUv active pathologic foci mav lurk in the background rcadv to renew 
activits when circumstances are propitious Like the tuberculous infection, 
the arthritic process is kept in check so long as general bodv resistance is 
high it flares into renewed aclivitv when for am reason the systemic re 
sistance is lowered Although mam patients mav attain a clinical cure, 
there is perhaps no such thing as a cure of aithritis pathologicaUv We 
are more accurate in refernng to such cases as quiescent” or “arrested 
arthritis Such an attitude is paiticularlv wise because it connotes the neces 
sitv for continued obsenation of the patient at intenals throughout his 
hfc it dictates the neccssiU for sheltering him from even the slightest 
excesses in order that permanenev of the clinical cure might be insured 
Not even disease has a deleterious influence on arthritis, some are actu 
alU helpful Hench and others have discussed the ameliorating effect of 
laundice on chronic atrophic arthntis The effect of intercurrent jaundice 
mav be nothing short of dramatic Tlius the appearance of jaundice of 
significant degree mav under favorable circumstances, cither wholly mac 
tivatc the arthritic process or lessen its sevetitv, or at least induce analgesia 
of some degree The remissions frequenth last throughout the duration of 
the jaundice sometimes long after and when svmptoms recur, they may 
be much milder than those previous to the onset of the jaundice Tlic pos 
siblc application of tins pnnople in the treatment of arthntis will be 
discussed later (page 153) 

Some patients with atropine arthntis cxpencnce a similar ameliorating 
effect from pregnana Ilciich has contnbuted an interesting chmcal aiiah 
SIS of the effects of prcgiiancv in atrophic arthritis He pointed out that 
remissions gciicrallv appear at the end of the first month of pregnanq 
and usually last throughout the penod of gestation, frcquenllv continuing 
for a mouth or two afterward Tlic completeness of such remissions, the 
obvaous Tclalionsliip between them and the pregnancy, the consistency of 
the phenomenon to the extent tliat relief from atrophic arthritis mav occur 
cverv tune a given patient is pregnant, all indicate the probability that some 
svstcmic or honnonal change cliaiactcnstic of the state of pregnanev is 
rcsjjonsiblc 

Rawls has rcixiitcd marked or coinnlctc remission of svninfoiiis coinci 
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administration of cinchoplieu Relief was generally temporary, but in some 
instances persisted for weeks after the disappearance of urticaria Signifi 
cantlj, other patients did not obtain such striking relief from urticaria dc 
\elopcd during treatment with emchophen Tlie interpretation of these 
obscnations is not clear Whether the amehoration of the arthntic symp 
toms was the result of the cinchophcii per sc, whether it was the effect of 
some chemical change resulting from the toxic mflucncc of the drug, the 
urticaria, or some other factor, cannot be stated All these obser\ations are 
important, however, since they point to the fact that many variations m 
the physiologic or chemical milieu of the patient with arthritis may induce 
amelioration of the process They indicate, furthermore, the necessity for 
careful study of these phenomena with the idea of determining, if possible, 
|ust what chemical or physiological changes are responsible Obviously, any 
light that might be shed by such investigations would advance therapeutic 
possibilities 


DIFFERENTIAL DIAGNOSIS 

Initial attacks of acute rheumatic fever and of acute atrophic arthritis 
may, at the outset, be practically indistinguishable With conbnued ob- 
servation the diagnosis may become clear Rheumatic fever, rather than 
atrophic arthritis, is suggested when the |Oint pams are severe with rela 
tively little swelling or effusion, and when tlicre is high fever, sweating 
and toxemia, with salicylates affording marked relief If evidence of endo 
carditis or of abnormalities in the eleclrocardiogiam should appear during 
the course of tlic acute arthritis, rheumatic fever is a^m the more probable 
diagnosis In tius condition there is also eventually complete disappear 
ance of pain and equally complete resolution of the inflammatory process 
in the )oints In atrophic arthritis some residual changes practically always 
persist, even after the first attack 

The “specific” infectious arthritides must be excluded by specific bac 
tenologic, serologic, or immunologic tests Septic forms of arthritis may be 
distinguished from ordinary atrophic arflintis by examination of the syno- 
vial fluid In the fomier, tliere is generally a high total cell count, the 
proportion of polymorphonuclear leucocytes exceeds 75 per cent, and, fre 
quently, the organism may be dctcct«l in direct smears or recovered in 
culture 

When gonococcal arthritis affects many ]omts, as it may do, it may be 
clinically indistinguishable from acute atrophic arthritis To establish a 
diagnosis it should be ascertained vvlietlier there is any chronologic rela 
tionslup between the onset of the arthritis and a recent bout of gonorrhea 
in the genital tract A history of an old gonorrheal infection does not con 
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stitute adequate grounds for a diagnosis of gonococcal arthntis unless the 
specific organism is reco\ered either from the genital tract or from the 
affected joints Reco\en of the gonococcus establishes the diagnosis Tlie 
gonococcus complement fixation test on the blood or svnosial fluid is posi 
tne m most cases of actixe gonococcal arthntis, but, by itself, this test is 
not absolutely diagnostic for it is occasionalU positixe in acute cases of 
atrophic arthritis 

The diagnosis of tuberculous arthritis must be considered particularly 
uhen oiih one or a few joints are affected, especially in children The 
roentgenogram may indicate tuberculosis but a diagnosis should be made 
before roentgenographic changes appear Examination of the joint fluid maj 
yield the clue to the possible tuberculous nature of the arthntis, and the 
diagnosis ma\ then be confirmed by the results of guinea pig inoculahon 
Occasionally biopsy may be required to establish the diagnosis 

^^^len repeated acute attacks of arthntis suggest the possibility of gout, 
dctcmiination of the unc acid concentration in the blood is essential The 
presence of tophi or of typical roentgenographic evidence of gout clinches 
the diagnosis Tlic unne is usually normal in cases of atrophic arthntis, 
while m long standing gout it is more hkeU to show the characteristics of 
mild nephritis 

Hypercalcemia is practically never observed m atrophic or hjpertropluc 
arthritis Should it be found one must consider the joint invoKement as 
part of a systemic disease such as h)perparath>roidjsm 

Tins bnef discussion of the many clinical and laboratory features that 
may be used m amving at a diagnosis ma) create the impression that each 
bit of data is presented as definitive Tins is far from true, for, while these 
data are without doubt useful their fullest value in actual practice is de 
pendent upon recognition of the many qualifications and conditions that 
enter into their interpretation In a disease with so many ramifications and 
endless vanations, any reliable estimate with regard to diagnosis or progress 
of the Case can be obtained only through most precise evaluation of all the 
data clinical and laboratorx 
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CHAPTER IX 


ATROPHIC ARTHRITIS OF THE SPINE 


SiNONiMS Jlheiiiiiatojd arthntis of f/ie spine, Mane Struinpell dis 
ease, spoiid^htis aulylopoicltca, spond^losc r/nzoine^/gt/e, atrophic 
spoudjlitis, rheumatoid spondjlitis, infectious spondy/itis Beclifcreiv s 
disease 

One of the most common vanants of ordinary rheumatoid arthritis is 
atrophic arthritis of the spine It occurs chiefly as a primary involvement of 
the spine, although involvement of the penpheral joints may coexist m 
some cases 

Atrophic arthritis of the spine occurs more frequently than has been as 
sunied Tyson reported that in the Arthritis Chine of the Presbyterian 
Hospital in New York one case of this condition is encountered to about 
every thirteen cases of atrophic arthntis Like the latter, the condition 
under discussion is pnmanly a disease of adolescents and young adults, 
altliough it may occur at almost anv age Unlike ordinary atrophic artlin 
tis, however, this type of spondvhtis is predominantly a disease of males, 
occurring four to six times more frequently among men than women The 
reason for this peculiar sex distribution is not apparent It may be the re 
suit of greater inherent susceptibility of the spine, or it may be that trauma 
plays an important predisposing part in locahration of the disease By and 
large, the occupations of men arc apt to be more strenuous, thus more 
prone to expose the spine to trauma Tliese facts may explain the greater 
frequency of the disease in males 

There has been considerable speculation as to the etiology of this type 
of spondylitis Tlie condition has been attributed by some authors to gonor 
rlieal infection This idea is no more than a supposition, however Gono 
coccal infection has been found to occur no more frequently with atrophic 
arthntis of the spine tlian with many other conditions On the otlier hand, 
considerable circumstantial evidence points to rheumatoid spondylitis as 
more closely related to ordinary atrophic arthritis In the first place, tlie 
familial tendency to this type of spondylitis seems to follow a pattern 
much like that seen m atrophic arthntis Not infrequently there is a his 
tory of antecedent rheumatic fever A certain proportion of patients w itli 
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atrophic arthritis of the spine deselop topical rheumatic salsular dis- 
ease Tlie pathologic changes in the spinal articulations resemble those of 
atrophic arthritis elsewhere Most important of all is the fact that rheu 
matoid spondihtis mar he niereh a part of generalized atrophic aithntis 
The earh pathologic changes consist essentialh of srnoiitis and pen 
arthritis of the small intencrtebral joints Gilbert Scott of London has 
shown that m o\cr 90 per cent of tlie cases of Mane Strumpell spondihlis 
there is an associated atrophic arthritis of the sacto-ihac joints It is con 
tended b\ some authors that sucli sacro iliac artlintis is inianabl) the seat 
of origin of the spondrhtis the condition spreading from there to other 
regions of the spine When the thoracic spine vs affected periarthritis of 
the costovertebral {as well as of the intervertebral) joints develops earl) 
In addition to the earliest pienartliritic changes there develop m succession 
spasm of the muscles about the spine osteoporosis of the bodies of the 
vertebrae and thumuig of tlie cartilage of the vertebral articular facets In 
Its later stages the pathologic process is characterized bj calcification of the 
paravertebral ligaments parlicularU of the anterior and lateral longitudinal 
li^ments as well as of the Iigamenta flava Tinallj, the intervertebral and 
costovertebral articulations mav become ank)loscd and the capsules of 
these joints as well as the spinal ligaments, inav become infiltrated with 
calcium Calcification of the lateral longitudinal ligaments and of the lat 
eral borders of the intervertebral disks produces the characteristic bamboo 
rod appearance of the vertebrae as seen in the roentgenogram (Fig 27) 
Tlie tNfe of calcification which occurs m this disease is quite different from 
that which produces the irregular exostoses so cliaractenstic of hvpertroplnc 
(oslco-) arthntis As a rule the process extends throughout the greater part 
of the spine although it niav be limited to certain segmental areas 
As has alreadv been stated atrophic arthritis affecting the joints of the 
extremities niav be associated \Vlien joints other than those of the spine 
are concoinitantU involved the hips and shoulders are most hkeU to be 
affected It IS because of this tendena to involvement of the pchic and 
shoulder girdles that Mane called the disease spondvlose rhizoiiichquc ’ 
\Micn the smaller peripheral joints arc mxolved, as is occasional!) so, thev 
present the tvpical inantfcstalions of atrophic arthritis 
Sometimes the condition begins acutciv with fever, severe pain, marked 
weight loss and marked svstcniic dcbiht) lu such cases the disease ma) 
run a fulminating course leading in a short time to marked destruction of 
the intcucrtcbral joints extreme muscle atroph), and ankylosis of the 
spine MorcfrcquciitlvJiowcver^thcdi«:ascbcgLasie.suivou.sl) Tlvccadvc&t 
svmptonis then consist of vague pains and stiffness in the back particii 
lailv on motion casv fatigabilitv, perhaps loss of weight, and other main 
fcstatioiis commoiilv associated with atrophic arthritis Referred pain from 
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] 1 C .8 ^tiophic artluitis of the spine (MancStiumpeli sp()ni])1itis) showing a 
tigitl focwaid bowing at the dorsal spnre IIms dcfonnvts is not amenable to concctmn 
b^iisc calcification of the sp nal I gimcnts lias alrcad) deiclopcd 

refened from the lower dorsal roots across the loin or abdomen crrouc 
oiish suggesting mtra abdominal \isccial disease llie referred pains mas 
radiate to the shoulders or hips c\en when these joints arc not affected 
although as we hate stated thc\ arc occasioualU concomitants of this tvpc 
of spinal arthritis One of the carlj inainfcstatioiis maj be scicre sciatic 
jiam from nnohement of either the sacro-iliac or lower lumbar articulations 
Hie caiUcst objcctisc signs ate CNidcncc of iigidit> of the spmc from 
muscle spasm willi resulting limitation of motion particularly loss of 
normal extension of the spun and xanitig degrees of modification of the 
nonnal spinal cuucs SN'hcn tlic dorsal spine is affected there is generally 
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increasing limitation of motion of the nbs, sometimes complete fixation 
of the chest, resulting at first from muscle spasm and penartlintis and later 
from actual anhjlosis Fmallj, unless precautions have been taken early 
enough to prc\ent it, a forward bowing of the spine may develop, with 
fixation m that position (Fig 28) Tlioracic respiration is entirely lost, the 
chest becomes flattened, watli its anteroposterior diameter reduced, and 
sjiiiptoms of respiratory embarrassment, caused by loss of thoracic func 
tion, supervene In neglected cases, with rigid kjphosis of the dorsal spine 
and complete fixation of the chest, the respiratory symptoms may assume 
senous proporbons 

Involvement of the ccrxical spine leads of course, to stiffness and, later, 
to ankylosis, with fixation of the head cither m the erect or a markedly 
flexed position, depending on the posture tliat was maintained during the 
active phase of the disease WTien the lumbar spine is affected and there 
IS associated involvement of the hips, a characteristic slow, shuffling gait 
develops which, associated with dorsal and cervical kyphosis, presents a 
clinical picture that may be recognized at a glance 

It IS obvious, of course, that the diagnosis should antedate any such dc 
velopment During the earliest stages, when treatment is most effective, 
tlie diagnosis may have to be based solely on the early clinical manifesta 
hons, for roentgeiiographic changes do not appear until late Tliere are 
generally few, if any, roentgenograpluc changes during tlie early, active 
stages of the disease The earliest clianges to be noted m the loentgeno 
gram are evidence of generalized osteoporosis of the spine, haziness at the 
intervertebral joints and, m most cases, narrowing or complete obliteration 
of the jomt space at the sacroiliac articulations Roentgenograpluc evi 
dence of atropine arthritis of the sacroiliac joints associated with diffuse 
o'tcoporosis of the spine should suggest the probability of Mane Strumpcll 
disease As the condition progresses, the roentgenogram reveals increased 
osteoporosis, as well as increased density of the paraspmal ligaments, fol 
lowed later bv calcification of these ligaments as well as of the inter 
vertebral and costovertebral joints (Fig 29) But symptoms of atrophic 
arthritis of tlie spine may exist for years before x ray evidence appears If 
tlie chmcian waited for roentgenograpluc evidence before making the diag 
nosis, atrophic artiuitis of the spine would, m most cases, be undiagnosed 
for anywhere from three to six years Meanwhile the most valuable time 
for effective therapy would be lost 

Other laboratory studies may be too equivocal As in atrophic arthritis 
of the extremities, the blood count is generally of little aid in diagnosis 
except m acute fulniiinting cases m which Icucocvtosis may occur A few 
cases slimv jxisitnc jggliituntioii of the scrum vvitli Jicmolytic strepto 
COCCI Tlie sedimentation rate iiiav be accelerated in the most actn c cases 
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I ha%c found ho\\e\er that when the onset of the disease is insidious and 
slowlv ptogiessise the sedimentation rate ma\ be perfectly normal e\en 
during actne stages of the disease This is in contradistinction to what 
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woman twenh fisc \c3ts of igc slio'^mg bndging IkIwccii \crtcbral bodies resuibng 
from calcibcatioii of antenor loitgiiudmat ligament 


occurs m other ti-pes of atrophic arlhnlis Tlic scdimentahon rate is more 
UUcU to be accelerated if in association with the spmal arthritis there is 
mioUcniciit of pcnphcral joints 

If anhilosis of the spine derdops its sliapc is detennmed b\ the posi 
tion the patient assumed dunng the acti\c phase of the process If he has 
been ainbubton witli the spine unprotected cenical and dorsal krpliosis 
arc most hhcU to dcsclop If the patient is forced to bed during the active 
stage of t!ic disease the resulting anHIosis is mote hheU to be straight, the 
Ispical jX)V.cr spine 


niL\r\ir\T 

Owing to the ptoch\it\ for progression aiitl the dcidopnitnt of serious 
dcfonmti if neglected thciapv should be instituted at Uic earliest tune 
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Although the sjstcmic disturbance induced by this disease is raielj as stnk 
ing as in generalized atrophic arthnhs, treatment with a view to improving 
the patient's general physical condition and increasing his resistance should 
be earned out as in ordinary atrophic arthntis Evident foci of infection 
should be reniov cd at the appropriate time 

Rest in bed, local application of heat, and prevention of spinal deformity 
by correct posture and corrective postural exercises, are most important 
dunng the active stages of the disease If ankylosis appears inevitable dc 
spite such treatment, support of the dorsal spine in extension by means of 
plaster shells or jackets will leave the chest in the desired position of in 
spiration These aspects of therapy are discussed in Chapters xiv and xv. 
Deformity caused bv ankvlosis is, in this condition, not amenable to cor 
rection When the shoulders or hips arc also affected, measures to prevent 
deformity and ankylosis in these joints must also be attempted Unfoitu 
nately, the hips, when seriously affected, practically alwavs fuse, regardless 
of the effort to prevent it 

Tins type of spondylitis is not infrequent It is admittedly a most stub 
bom form of arthritic disease, affecting men at the most useful penods m 
their lives Everything should be done to thwart its progression and the 
alarming sequelae Tins may be accomplished more frequently than we 
have m the past supposed If a patient with Mane Strumpell spondylitis 
becomes bent over and fixed m that uncomfortable position, it means that 
during the active stages of the disease proper measures for the prevention 
of this deformity were not instituted llic use of plaster jackets or a Taylor 
brace, by which tlie spmc mav be maintained in the desired position of 
normal extension indefinitely, not only prevents deformity, but, by rehev 
mg muscle spasm, affords relief from pain Possibly with proper fixation of 
tiae spine and resolution of associated spasm of the adductor muscles of tlie 
legs, protection against senous damage to the hips may also be afforded 

Is such early, persistent fixation by a brace or plaster jacket likely to cost 
the patient freedom of mobilify in his spine? Extended experience has 
made it strikingly evident that early fixation of the spine for long penods 
of time prevents excessive destruction of the intervertebral articulations and 
is conducive to earlier arrest of activity of the process, with less calcification 
and bony ankylosis Some patients with spines quite ngid and immobile 
before immobilization may, in fact, after long penods of fixation, secure 
restitubon of a considerable degree of motion Tins is no doubt effected by 
resolution of muscle spasm and by limiting progression of the penarthritis, 
when the effect of trauma is removed from tliat of inflammation Moreover, 
if ankylosis should develop during flic penod of fixation of the spine, as 
may inevitably occur m certain cases, it will occur m the most favorable 
functional position Incidentally, such fixation will, of course, afford com 
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plete relief from pain In anj event indications point to the fact that 
anUlosis developing during appropriate immobilization of the spine re 
suits not from the fixation but rather in spite of it 
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CHAPTER X 


STILL'S DISEASE 


Still s disease is essentially atrophic arthntis as seen in children It generally 
begins between the third and tenth \ear although it imj set in before the 
age of one, and sometimes appears m fairly typical form in adolescents 
Still’s onginal description in 1897 emphasizol the assocution {with the 
arthritis) of enlarged lymph glands a palpable spleen, and a tendency to 
chronic pericarditis As preyiously staled, these unusual clinical features 
gaye nse to the thought tliat this fonn of childhood rhciiniatism might be 
distinct from ordinary atrophic arthritis of adults, but it is now regarded 
merely as a \anation Lympbadenopathy, hycr and spleen enlargement 
and anemia are probably merely iieculiar pathologic reactions conditioned 
by the age of the patient Tlic marked lymphatic hyperplasia characteris 
tic of Still s disease is probably merely an expression of the ratlier usual 
active lymphocytic response so readily produced by yanous types of chrome 
infection in children, for the arthritis is, in every other respect, identical 
\yith that \yhich occurs in adults ^^orcover, FeJty has actually described a 
similar syndrome in adults, that is, chronic arthntis associated with an eii 
larged Iner and spleen, and a tendency to leucopema 
Although from a theoretical standpoint it may be important to distin 
guish this peculiar type of pathologic reaction, from the standpoint of the 
clinician it is better to accept the idea that Still s disease is merely a modi 
fled form of ordinary atropine arthritis 

In Stills disease the pathologic changes m the joints and other bssues 
are essentially the same as those m atrophic arthritis Subcutaneous nodules 
are frequently associated, as is also loyy grade pericarditis The lymphatic 
tissues reveal evidence of a subacute or chronic inflammatory process, with 
proliferation and infiltration of lymphocytes and yarying degrees of fibrosis, 
but nothing that is otherwise specific Tlierc is moderate Icucocytosis m 
the earl), most actne stages of the disease, with a relahye increase m the 
polymoqjhonuclear leucocytes With increasing chromcity there deyelops 
leucopema, yvith rclabye lymphocytosis 'Tlie sedimentation rate is iman 
ably accelerated during the actiye stages of the disease 

It seems probable that the same causes that operate to produce atrophic 
arthritis of the adult arc concerned in the etiology of Still s disease rocal 
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infection is regarded as ha\ing an important relationship to this disease 
Tliere are isolated reports of dramatic improsement shortly after the eradi 
cation of infectne foci m eaiK stages of thi> condition 

Although the onset of the disease is usuallv insidious, lihe that of the 
ordman hpe of chronic atrophic artimtis it ma} develop \er\ acutely and 
follow a fulminating course Tliougli in general Still’s disease follows a 
course similar to that of atrophic arthritis of the adult, quite commonly 
its sistemic mamfestabons assume more staking proportions Tlie pen 
articular )Oint swelling too ma\ be\cry marked assuming exceptional pro 
portions as it stands out in staking relief against the background of wasted 
atrophic muscles The glandular enlargement, which may affect am group 
of Ismph nodes and the spleen mas assume very marked proportions or 
ma\ be so slight as to be bareU perceptible Tlie seventy of the adenitis 
does not alwavs parallel the sevenh of the arthritis Typical rheumatic 
endocarditis develops in a small proportion of cases, but not nearly as often 
as m rheumatic fever Pericarditis is a not infrequent concomitant Usu 
ally not evident dunnglife it is discovered only at autopsv Unless adequate 
preventive steps are taken the changes in the joints are apt to be progres 
sivc with defonnitv and ankvlosis developing quickly 
Tlicre is a tendency for the persistence of infantile proportions of the 
limbs and for the development of dwarfism in some of these children Tins 
has led to discussion of a possible endoenne basis for the disease, but 
neither clinical nor pathologic indications exist of anv primary endocrine 
abnormalitv in relation to this condition With the occurrence of such a 
systemic disease in children at an age when tlic ductless glands arc actively 
concerned with stimulating growth and development, it is conceivable, of 
course, that some mipainncnt of eiidoCTine function might occur Further 
more, such a condition is accompanied by profound nutritional disturb- 
ances which mav contnbutc to disturbance of glandular function Such 
endocrine disturbances as might occur mav, then, be but a reflection of 
the markedly altered, general physiologic status of the patient It appears 
that the most important factor conducive to dwarfism and maldevclopmcut 
of the extremities is probably a local distuibancc at the epiphyseal growth 
centers of the limbs, adjacent to affected joints 

Hic rocntgcnographic cliangcs obscnc^ in Stills disease arc m all re 
spccts similar to those seen in atrophic arthntis of adults Some writers 
have emphasized the tendency to the development of ostco-artlmtic 
changes alxiut areas of cartilage and bone destniction Such changes arc 
not unusiul, however, m advanced atrophic arthntis 
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'llic treatment of Still's disease is not essentially different from that of 
atrophic arthritis in the adult Details will, therefore, not be diseussed 
separateh 

There are, howescr, certain special considerations that deserve mention 
For example, some difficult) is encountered in secunng active co operation 
from these )Oung patients Their extreme sensitiveness to pain may cause 
them to spare the joints to such an extent as to invite early contracture, 
deformity, and ankylosis, and the physician must be prejjared against sucli 
eventualities and anticipate them by adequate splinting physiotherapy, 
and passive and active exercises 'lliesc measures will be described in sub 
sequent sections (page 167) but one can hardlv overemphasize this aspect 
of therapy for there is no more pathetic sight than that presented by a 
child with Still’s disease, madequatelv or improperly treated 

The nutritional problem presented bv atrophic artlmtis of children is 
another one that deserves special consideration These patients are ex. 
tremely liable to develop marked weight loss, disturbances of nutritional 
balance, avitaminoses, and deSciencies m mineral metabolism Tlicsc must 
be guarded against, the diet must include an adequate provision of protein 
for growth and must be neb in vitamins and minerals Vitamin supple 
ments are frequently necessary Tlie provision of optimum nutrition, so 
important in all cases of artbntis, is especially important m the treatment 
of Still s disease Still’s disease mav remain active for from three to five 
years If adequate treatment is earned out throughout tins time, the chances 
are very good for complete cure in some cases The outlook for recoveiy 
depends on adequacy of treatment, how early treatment is instituted, and 
how conscientiously and with what perseverance it is earned out Colver, 
m a followup study of 49 cases of atrophic arthritis m children, was im 
pressed with tlie number that recovered practically completely He nidi 
cated that in those cases in which complete recovery ensued, the disease 
became quiescent after several years Still's disease has a relatively high 
mortality rate Most of the deaths occur m children who develop the most 
acute, fulminating form of the disease dunng infancy and early cliildliooil, 
before the age of five Many of the ^talities are the result of either inter 
current infection or carditis, compheahons to which these children arc 
subject 
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CHAPTER XI 


PSORIATIC ARTHRITIS 


Synonyms Arthropathia psonatica, psoriasis arthropathicj, psoriasis 
arthntica 

Psonahc arthritis is identical with ordinary atrophic arthntis in all re 
spects, but IS associated with severe or inadequately treated psoriasis, and 
usually exhibits a correlation between the activity and seventy of the 
arthritic and dermal manifestations Frequently the psonasis precedes the 
arthntis, but it may appear snmiltancously with or even after the develop 
ment of the latter Once the relationship is established, tlie striJong feature 
IS the simultaneous occurrence of exacerbations and remissions m both 
conditions, although this rule is not invanable In addition to the usual 
artlmtic manifestations, there is a tendency toward involvement of the 
terminal phalangeal joints in the iingeis and toes, and coexistent psoriasis, 
with pitting, hyperkeratosis, and distortion of tlie nails adjacent to affected 
joints 

Tlie pathologic changes in the joints in psoriatic arthritis are identical 
with those of ordinary atrophic arthritis Tlie findings on laboratory e\ 
amination and the roentgcnographic changes are also indistinguishable 
from those of ordinary atrophic arthnbs of an equal grade 

Studying 26 cases m which psoriasis and atrophic arthritis were asso 
ciated, Dawson and Tyson concluded (hat this association is more than a 
chance phenomenon and that the two diseases are somehow intimately 
related llieir observations, as well as those of others, indicate the proba 
bility that the psonasis and atrophic artlintis are based on some etiologic 
factor common to both, but precisely what tlie common denominator may 
be, remains a mystery Recognizing the possibilit) of such a common 
etiologic factor for these two conditions suggests that any light shed on the 
etiology of either of these processes may reflect the etiologic mechanism of 
the other 


TREATMENT 

The arthritis responds to measures effective in ordinary atrophic arthritis 
A detailed discussion of these follows (page 129) Treatment of the 
125 
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psoriasis is as essential as treatment of the arthritic condition if nia\imum 
benefit is to be attained The treatment regimen for psoriasis outlined b\ 
Goeckerman based on the combined use of crude coal tar ointment and 
ultraviolet therapv appears to be Uie method of choice Xray and other 
forms of treatment are sometimes indicated and useful 
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CHAPTER XII 


FOCAL ARTHRITIS 


Tlicre js another \arjajit of rheumatoid artJintis which some writers have 
preferred to call focal arthritis or chronic infective polyarthritis It 
has been stated that tins differs from typical atrophic arthritis in certain 
respects that in focal arthntis the ctiologic relationship between mfec 
hous foci and the disease is more obviously manifest, that patients with 
focal arthritis do not generally present the typical asthenic body habitus 
of tlie patient with atrophic arthritis nor stiilmg evidence of familial pre 
disposition to the disease and that in focal arthritis there are few if any 
of those constitutional nnnifcstations typically associated with atrophic 
arthritis It is also pointed out that focal arthntis is characteristicallv a dis 
ease of the larger pints that it is less likely to involve the small peripheral 
joints of the extremities and, that the atlhnlic process is asymmetrically 
distributed and is not bilateral and symmetrical as in atrophic arthritis 
Tliough the cluneal picture differs m some respects, it appears unlikely 
that focal arthntis differs essentially from tlie more typical atrophic ar 
thritis, probably it is macly a variant The characteristic behavior of focal 
arthntis is dependent, perha^js primarily, upon a peculiar susceptibility of 
larger joints to the disease ujx>n an inherent constitutional resistance of 
the patient, and perhaps also on the seventy of the infection It would seem, 
then, that in focal arthntis llie process remains localized in one or a few 
large joints because of an inherently lesser susceptibility to widespread 
arthritis and because of a relatively better resistance to the infection at the 
time that it occurs That both atrophic and focal arthritis are probably alike 
fundamentally is indicated first by the fact that pathologically both of these 
fonns of aitlintis arc essentially identical The author has found no evi 
dence of active focal infection to be more striking or more frequent in focal 
arthritis than in atrophic arthritis Tire findings on clinical laboratory e\ 
animation as well as the changes in the roentgenogram arc essentially the 
same m both conditions Tlie most important indication of the unitary 
ctiologic basis of these two tvpes of arthritis is tlic fact that a condition 
starting as focal arthritis may progress into most tvpical atrophic artlinfas, 
with symmetrical involvement of small peripheral joints, development of 
constitutional debility and so on 
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TREVTMENT 

Because we belie\e focal arthntis to be essenballv a fonn of atrophic 
arthritis our treatment is cssenhallj the same for both of these conditions 
and will be descnbed later (page 129) Focal infection, where\er found, 
should be removed cath, protection of affected joints is earned out as in 
atrophic artlintis, and all constitutional factors entering into the process 
are treated as indicated Since the joint infection is apt to be more localized, 
and the constitutional manifestations of the disease less severe, the results 
of treatment of focal arthntis are, as a rule, more satisfactorj' and more 
easilv obtained than in the more R-pical atrophic arthnbs 
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CHAPTER XIII 


THE TREATMENT OF ATROPHIC ARTHRITIS 


llic treatment of atrophic arthntis presents a challenge not only to the 
knowledge of the phjsician, but also to his resourcefulness in the art of its 
applicahon We have no spccihc upon which we may rely, no specific 
vaccine, diet, drug or phvsiothenipcutic agent, which, alone, will effect a 
cure However, we have no reason for undue discouragement, for few other 
chronic diseases with such menacing potentialities are so greatly amehorated 
or so satisfactonlj arrested by treatment applied intelligently, adequately, 
and sufficiently early 

We too often meet arthritic jiatients with crippling and disabling dc 
fonmties which might have been avoided had well directed treatment been 
administered early enough At limes tlie patient himself is responsible for 
his plight by having turned from doctor to doctor m his anxiety for a ‘sure 
cure ” Tliercforc, from the very beginning tlic physician must disclaim the 
possession of ‘sure cure specifics and insist firmly, though sympathetically, 
upon an adequate program of treatment wlncli lie may hope will be sue 
cessful He must indicate that to attain satisfactory arrest of the disease a 
long tune tnav be required His winning of the patient s co operation, faith 
fulness, and patience, is most essential This is not an easy task Tlie 
patient’s basic temperament (melancholic or buoyantly cheerful) modifies 
the attitude with which he launches on a program of rehabilitation There 
enter also the psychologic reactions engendered by the disease and fixed 
by months or years of pain resentment against his predicament, wlndi lias 
deprived him of occupation or security, resentment (sometimes tinged with 
shame) at the loss of selfesteem through physical deformity, and finally, 
often a profound resentment and distrust directed against the medical 
profession which, justifiably or not, may serve as a target for his discourage 
ment over Ins present lot Therefore, to assume the fullest responsibility for 
treating the arthritic patient, the physician must be an internist and at the 
same time something of a psyclioanalvst and a psychotlierapeutist Seldom 
in the realm of medicine must he be so resourceful m the application of 
die artfulness of the physician 

Tlie patient with arthntis may beseech the phvsician for compromises in 
the program of treatment, which, though decreasing the burden of sacrifice 
129 
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for the moment ma\ shatter the force of the whole therapeutic attack 
Such compromises must be ruled out through s\'mpathetic discussion If 
that approach fails the plnsician must be finn in his insistence on what he 
deems nccessar\ for meeting the situation half wa\ mas be worse tlian no 
treatment at all \\ ithout treatment the patient maj soon realize that he is 
getting nowhere and capitulate but if the phssician accedes to the pahent s 
demands for the easiest wav there follows a period of months or ma>be 
scars during which the patient is holding to the hope that all wall be well 
m the end while actualls he is getting worse and developing irreparable 
damage \n arthntic cnpple mas thus be created With his confidence in 
what medical science has to offer dissipated he mas turn to unacceptable 
forms of theraps until through still more painful expenence he learns his 
error 

Rcsponsibihts for what liappcns to these patients rests largely with the 
general practitioner It must be granted that a small proportion of patients 
\s ith an extreme degree of inherent susceptibiht) to the disease may dcs clop 
litcralls malignant forms of arthntss which spread rapidls and devastatmgls 
despite esers thing that mas be done Fortunately such cases are rare It 
must also be granted tliat the socio-economic setting for the care of many 
of these patients LS inadequate However exclusive of these deterrents the 
chances for recovers from arthntis arc piedscatcd largcls on the tvi>c of 
medical care that such patients receive at the outset 

llic vast ma|Ont\ of patients with arthntis consult their famih doctor 
carls quite reads for ans regimen that mas be nccessarv to attain a cure 
In the past wc base not been verv enthusiastic about the prospect of a cure 
and were inclined to approach the problem mcrcK in the spmt that some 
thing should be done It svas an approach that was doomed to failure 

Successful management of arthritis demands a real interest m the prob- 
lem knowledge of esers aspect of the disease and attention to plodding 
detail lo win the patients confidence the phssician must be whole 
licartcdls interested in the patient as well as m his disease He must be thor 
otighly conversant witli esers phase of the situation so that he mas speak 
with confidence derived from knowledge and experience Tlic challenge of 
the patient with artlintis to Ins phssician is a challenge to the medical 
profession as a whole 

Hic plissicuii cannot cope adcquatcls with tlie problem unless he is 
qualified in tlic mans fields of internal mcdicmc that arc msolsed cither 
as an integral part or as concomitants of arthntic disease ireatment of 
the nuns sided coiistitiitioiul background of this chronic condition (m 
winch arc msolsed hcrcditarv predisposition plissical and nervous strain 
fatigue- CTjxKurc infection disturbed function of the central and auto- 
nomic nervous ssslcni of the pcnphcial arcubtors apparatus of the diges 
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h\e tract, and of tlje joints, plus numeious medical conditions incidental 
among arthritic patients) demands comprehensive knowledge and unbnng 
effort Tliere is no “sure cure’ for arthntis A disease with so many wide 
Spread implications cannot be effcctudy controlled by a vaccine, a diet, a 
series of sulphur injections, or any other single therapeutic agent And jet a 
gi\cn means of treatment, inadequate when used exclusively, may be most 
effective when harnessed to other fonns of therapy, all of which pulling 
together may reveal their strength 

SYSTEMIC TREATMENT 

In general, tlie problem of treatment in the active stages of the disease 
is much like that presented by active tuberculosis For, in addition to treat 
mg the local condition in the foints, the patient’s general condition must 
be improv ed to combat the systemic effects of the disease 

Rest 

Rest IS undoubtedly the mainstay in the consbtutional treatment of 
atrophic arthritis It should include mental as well as physical rest — free 
dom from the cares of business and from every type of emotional stress 
This prescription is more easily recommended than practiced, and is for 
this reason often neglected 

Dunng the most active stages the patient must be kept strictly m bed 
Ideal postural conditions in bed, which are highly important, may be best 
attained if sagging of the mattress is prevented and a small, flat pillow is 
used If a hard, flat mattress is not available, boards placed under die mat 
tress may prevent excessive sagging 

How long a period of rest is necessary is not always possible to predict 
It depends on tlie seventy of the arthnbe process, on its activity, and on the 
resistance of the patient and his response to treatment A minimum of 
several weeks of rest should be provided m tlie mildest cases, but, in more 
active atrophic aithribs, months may be necessary before the patient can 
safely be allowed out of bed Wlien the process is especially severe and 
acbvc, and tlie response to treatment is slow, the period of rest may have 
to extend for a year or mote NVhatever the length of time tliat may be 
required, no compromise is possible, for, just as cure of active tuberculosis 
may demand months or a year or two of complete rest, so may the cure of 
atrophic arthntis, in the last analysis, be determined by the length of time 
allowed for the complete physical test tliat is so essential 

Only when the activi^ of the arthritic process has subsided may the 
patient be allowed to sit up, at first, for short penods during the dav, and 
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then for mcreasingh longer periods E%en wheo the acti\it\ of the infection 
has largcls subsided and it is m the mote chrome stages sufficient rest must 
be proiided so that fatigue is aftogedier aioided ViTncm core has heen at 
tamed and the patient has been rehabilitated and has returned to work 
prolonged rest periods should still be proiided Such pabents do well to 
interrupt the da\ s work sometime in the midaftemoon in order to rest for 
at least an hour W e also instruct them to go to bed immediatelj after re 
turning from work B\ all means ther must aioid working too hard and 
being too actiie phisicalU thcr must maintain optimum nutrition and 
avoid worn and nenous tension 

Hie misconception that confinement of a patient with arthritis to bed is 
tantamount to a sentence to ank\losis and imahditi is widelj held b) manv 
phisicians and patients and has militated greatlj against institution of this 
most important measure of treatment Patients sai I liaie been told to 
keep going b\ all ineans if I want to present the joints from stiffening 
So deeph entrenched is this belief that one often encounters active opposi 
tion when the suggestion is made that treatment must be started with a 
period of rest m bed It is understood of course that merely putting a 
patient with arthritis to bed will not cure the disease It should be equallv 
obvious that if a patient were to lie in bed and neglect carrying out those 
specific measures necessarv for maintenance of integrity of muscles and 
joint function incapacitv would probablv result But, when proper atten 
tioii vs accorded to the maintenance of joint function nothing is more 
important m bolstering resistance for a cure in artlintis than is adequate 
provision for svstemic rest 

Nutrition (The Diet) 

Ihcrc IS liardlv a form of dietetic tlierapv that has not had its vogue in 
the treatment of arthritis Wliat was laud^ m one diet as the kev to cure 
of artlintis was as vchcnicnth disparaged in another In general it seems 
that prohibition of some article of food m a diet scheme sufficed to lend 
therapeutic digmtv to a dietetic formula and so from time to time meats 
sweets cereals and so forth were prohibited Fortunatclv such prohibitions 
arc graduallv being abandoned 

Reduction of flic carbohvdralc allowance in the diet is in general based 
on sound principle diets niordinatclv nch m carbolivdratc are likeh to be 
deficient m fruits and vegetables vitaniiiis and minerals It also appears that 
there IS better utilization of vilanims with diets restricted in carbolivdratc 
In general however the chief comidciatioii should be to provide an adc 
qiutc high calonc intake for those wlio arc uiidctnouiishcd and a icdiic 
tion m the caloric intake for those few who are obese Otherwise the diet 
need not be different from that which would be prescribed if the patient 
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did not ha\c arthritis An abundance of fresh fruits and \egetables provides 
a high vitamin and mineral intake and is also valuable in preventing con 
stipation Various functional or organic disturbances of the digestive tract 
may dictate special modifications to suit the requirements m the individual 
case In some c\trcmel> undernourished patients with appetites so poor that 
the food intake is too much curtailed, insulin is of value, since it maj induce 
a gam of weight more promptly than would otherwise be possible It is 
important to recognize, however, that for very actively ill patients a marked 
increase m the food intake may impose a load sufficient to strain the dc 
pleted capacity for metabolizing it Generally, however, improvement is 
noted as the weight increases, and, m the authors experience, a sustained 
gain in weight has been a most favorable omen 

Vitamins 

As we have already indicated, there is much reason to suspect that rcla 
tivc vitamin deficiency exists m many patients with atrophic arthritis For 
this reason, we prescribe for such patients not only a high vitamin diet, but 
also various vitamin supplements Vitamin B complex is routmelv em 
plojed Wien marked undernutntion, a poor appetite, marked disturbance 
of intestinal function, and perhaps dilabation of tlie colon exist, we feel that 
the parenteral administration of thiamin chlonde (cr)stalline vitamin B] 
m doses of 5 to 10 mg , daily, or at longer intervals, for a time, is of distinct 
benefit It appears that patients with such symptoms and marked vitamin B 
deficiency, may be incapable of absorbing sufficient amounts of this vitamin 
administered by mouth, parenteral administration of vitamin Bj and of the 
vitamin B complex contained in liver extract insures an adequate supply of 
this material, and may bring about improvement m appetite and digestive 
function After a preliminary penod of such treatment, the administration 
of the vitamin B complex by mouth may prove equally effective 

Vitamins A and D are supplied routinely, generally m capsules of hahver 
oil and viosterol Cod hver oil, in appropnate doses, is preferable, but un 
fortunately most patients have an aversion to cod liver oil and cannot be 
induced to take it 

Some clinicians have reported beneficial results obtained with large doses 
of vitamin D We have given a small group of patients massive doses of 
vitamin D (qoooo to 100,000 units daily) but have found tins form of 
treatment disappointing Even if it were more effective, the practical diffi 
cultics encountered dunng the administration of massive doses of vitamin 
D over long penods of tunc would be a serious deterrent to its general 
adoption We found, for example that not mfrcqucntlv gastnc distress, 
nausea, loss of appetite, vomiting, and sometimes diarrhea were produced, 
necessitating either interruption of the treatment or its complete abandon 
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ment The potentialibes for harm from the administration of massiic doses 
of \itamin D particularlv the effects from hjpercalcemia which ma\ be 
induced must also be borne in mind 
Since we are conv^nced that defiaenev of \itamin C exists m mam pa 
ticnts with actne atrophic arthritis wc frcquentlv administer ascorbic 
(ccMtamic) acid in doses of 50 mg seseral times a da\, for seieral weeks 
Later a liberal allowance of fruits and fruit )Uices is depended upon to 
maintain adequaci of tins utamm m the bod) Vitamin C is especialh to be 
supplied when there is a histor\ of marked curtailment of fresh fruits and 
\egctablcs m the previous dietarv or when symptoms suggestive of vitamin 
C dcficiencv exist that is bleeding gums a tendenev to purpura, or to the 
development of spontaneous ccchjmoses 

Bowel Management 

Constipation is a frequent complaint among patients with atrophic 
arthritis Exacerbations of the joint svmptoms are occasional!} accounted 
for bv inadequate elimination It is doubtful whether constipation is in 
itself capable of causing $0 much harm Its correction should, however, not 
be neglected Drastic catliartics are unnecessat}, proper diet, including suffi 
ciciit roughage abdominal massage and exercises liberal intake of water 
and the addition of some intestinal lubneant usuallv suffice A mild saline 
cathartic is occasionallv emploved WTien there is spasticitv of the colon 
tincture of belladonna mav be of value FrequentU it is combined with a 
mild sedative and is administered after meals Tlie beneficial effect of the 
adniimstration of vitamins particular!} of vitamin B, is sometimes apparent 
bv changes m the appearance and function of the colon Colonic imgation 
mav be of some value but onlv in certain selected cases in which colonic 
dilatation and stasis seem stnknig its empIo}Tnent routinelj is not justified 
Wc have not observed anv particular effect from implantation of bacillus 
acidopliilus 

Patients acutcl) ill with atrophic arthntis who arc confined to bed mav 
develop fecal impactions which mav cause marked abdominal distress 
Mthougli the possibilitv of this complication nia) be su^csted bv obstipa 
lion of several davs duration it sometimes produces diarrhea which mav 
confuse the dugnosis unless Ihe possibilitv of fccal impaction is considered 
and rectal cxaniiiution is nude Wlicii impactions develop tlicv must be 
biokcn up manuallv and treated m the usual manner 

Blood 7 ransfusions 

Dviimg the caiK active or subacute pluses of atrophic aitlmtis even when 
there IS no anemia a scries of small blood transfusions may be extrcniclv 
licneficul Plicv arc partiailarl} indicated and mav be followed bv dramatic 
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jnipro^eijjezjt nhczi tijc artlirihc process is \cty active or if the patient is 
markedly debilitated In addition to increasing the hemoglobin and the red 
cell count, there is likely to be reduction of any existing fever, and some 
tunes sinking dmmmtion m joint snclling and improvement m appetite 
In most cases there is also pronounced (although temporary) slowing of the 
sedimentation rate shortly after such transfusions Recognition of this 
effect is important m e\’aluatmg dctemniutions of the sedimentation rate 
obtained within short mter\als after blood transfusions 
We administer from 250 to 500 cc of blood each time, the amount de 
pending on the weight of the patient and on the presence or absence of 
anemia Tlie first two or three transfusions may be given a week apart 
Later, an interval of from four to five weeks may be allowed and additional 
transfusions then given if marked activity of the rheumatic process persists 
As we have stated, blood transfusions are most effective during the active 
acute, or subacute stages of atrophic arthritis Tliey exert little influence on 
the process if given in the later, chrome stages of the disease Wc have not 
employed blood transfusions pnmanly to conect secondary anemia for, m 
most cases, anemia responds well to systemic treatment and to the ad 
ministration of iron and liv er extract 
Tire precise manner in which blood transfusions sene to modify the 
activity of the rheumatoid process has not as yet been determined In view 
of Davis’ finding of hypoproteincmia m some cases, it may be that its 
beneficial effect is in some way connected with replenishment of the pro 
tern concentration of tlie serum 

Remova/ of Foot of Infection 

If the eradication of focal infection is to be of value it should be accom 
plished during the early stages of the disease The writer has seen cases m 
which the early removal of such foci was tlie determinant of recoverv Tlie 
benefit from such operations decreases with the duration of the disease 
Actually, the removal of focal infection late in the course of the disease will 
never arrest the process Still, even in ceitaiii advanced cases of atrophic 
artlintis the removal of a definitely active focus of infection may relieve 
the systemic burden and improve the general condition of the patient to 
such an extent as to constitute an aid to recovery In gauging what may 
reasonably be expected from the eradication of any etiologically related foci 
of infection, one must take a wide angled view of the entire systemic disease 
and of certain irreversible patholopc and physiologic abnomialities tliat 
may already exist 

One should not ignore the fact that certain nsks may be entailed by 
operation Removal of an infective focus may be followed by temporary 
exacerbation of tlie disease Tlie senousness of such exacerbation can be 
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mniimi7cd b\ prcuous improvement of the patients general condition 
and b\ postponing the operation until the most acute phase of the disease 
has passed If the patient is m a scnouslv debilitated state, it is well to 
provide preliminarv rest and to vvait until some improvement m nutrition 
has been effected Blood transfusion preceding tlie operation is sometimes 
indicated It is impossible however to lav down hard and fast rules 
Ilicrc IS a most propitious time for operation if exacerbation of the sv s 
tcmic disease is to be reduced to a minimum Experience aids grcatlv in 
dctemiimng the optimum time One should aim when possible, to remove 
infective foci when aclivitv of infection m them is not acute, and when the 
patient s general resistance appears adequate to cope with the effects of the 
manipulations of the operative procedure Finalh, good operative technique 
is most m demand when the urgciicv for eradicabon of foci of infection 
IS greatest 

\Ianv considerations aitcr into the diagnosis and the evaluation of the 
relative importance of vanous foci of infection Tins subject has been dis- 
cussed elsewhere (Chapter vii) It should be stressed that the removal 
of foci of infection should never be relied upon exclusivelv for cure of the 
disease Tlic fullest benefit from this procedure is secured onlj when it 
IS cniplovcd as a part of a well co-ordinated program of treatment 
Can foci of infection alwavs be found in patients with arthritis’ Tlie be 
Iicf that patients with arthritis harbor a focus of infection which if found 
and eradicated would proinpth terminate the arthritic disease without fur 
llicr treatment presupposes tliat the artimtic process is a simple reaction 
between a given infective agent and an unfortunate set of articulations Tins 
tlitorv misses the wide implications of the svstemic disease, inextncablv 
involved in the complicated skein that is atrophic artlmtis 
Although It IS desirable to locale and eradicate all foci of infection related 
to the disease this is for various reasons not alwavs possible Tlie focus of 
infection mav be bevoud rccoguitiou or reach Quiescent pclvac infiamma 
torv disease for example if not extensive, mav elude recognition b) the 
most expert gvnccologist oiilv to reveal itself m a subsequent flare up llie 
author recalls a patient with focal artlmtis, recalcitrant to treatment, even 
after the removal of all evident sources of focal infection, until the develop- 
ment of an acute perianal abscess led lo the discover) of old anal cr)ptitis 
ciuiesccnt for a long time llic eradication of this source of infection led 
to an cvcntiul cure of the artlmtis with measures of treatment which pre 
siowslv Ivad been umucccssful Meticulous examination should, of course, 
reveal such foci but there is alwavs the possibihtv of some hidden infection 
licvond reach of even the most careful observer llicii, too related foci mav 
l>c removed and rcsidtul areas left from which absorption of bacteria or 
thciT pioducls mav continue The n3sophai)nx is possiblv one such area. 



IRLA'iMENr OF AlROPfKC ARTHRITIS 


winch nia\ persist even after jjcrfcct enucleation of the tonsils, and Uicrc 
injv be other like situations Obviously iJicsc areas arc not amenable to 
surgical cxtiqiation 

Again, eradication of the original sources of infection docs not imnicdi 
jtelj siipjjress sccondar) loci thatniaj have developed in (oint structures or 
regional l}inph nodes If the importance of focal infection m the causation 
and maintenance of arthritic disease is actually as great as is supposed, we 
must evtciid the concept to mchidc all possible secondary foci, particularly 
those in affected )omts Such foci, however, even if found, are bejond 
reach of surgical removal Despite tins apparently discouraging outlook the 
fact remains that treatment of such patients may still be amazingly sue 
cessful, but the therapeutic attack under such circumstances must be 
comprehensive, recognizing the arthritic process m its entirety General 
systemic treatment must be relied upon to attain the desired end, that is, 
improvement of the patient’s general condition to a point where resistance 
IS sufficiently high to cope with and even suppress the potentially dangerous 
residual infection That is t(ic only wav through which, m the last analysis, 
any infectious disease is combated successfully 

SPECinC ' MEASURES 

From time to time, new modes of therapy are brought forth — have their 
ardent exponents and, later, equally earnest and capable antagonists — and 
for varying periods each enjoys a vogue as a i>os$ible specific” treatment for 
atrophic arthntis 

These measures have m the mam been difficult to evaluate There is, for 
one thing, a dearth of control studies bv those initiating new forms of 
therapy m arthritis The fact that atrophic arthritis may be a self limited 
disease — it is certainly one subject to spontaneous remissions — further com 
plicates the physicians efforts to appraise the value of new drugs Dis 
appointment with a new measure of therapy may engender distrust of all 
therapeutic efforts 

But newer measures of therapy in atrophic arthritis continue to enjoy in 
creasing application once tliey have gained the momentum of active use 
More often than not they are kept alive bv intensive campaigns of adver 
tising Often glowing results of the use of these new measures are quoted 
out of their context Tlie blurbs,” so to speak, focus on the drug, not on the 
dmg in relation to the entire medical regimen employed For all these rea 
sons the clinician finds himself at n disadvantage m clioosing those resources 
most likely to be of value 

In order to consolidate the experience wiUi certain forms of therapy — 
namely, colloidal sulphur, vaccines, sulfanilamide, fever inducing machines, 
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and gold salts— a questionnaire was sent to the 178 members of the Amer 
lean Rlicumahsm Association, compnsmg ph\sici3ns, all o\er the United 
Slates, parbcularK mteiested m rheumatic disease Doubtless this cumu 
latnc expenence constitutes an excellent cross section of clinical trial and 
senes as a touchstone to our own clinical experience 

One hundred and eleien replies to Uie questionnaire were recened 
Nmeh two phisicians ga\e considerable detail regarding the \-alue of 
these therapeutic measures This group included phisicians or clinics who 
had treated zoo or more cases with anv gi\en modalitj, as well as tliose 
who had treated onlv a few cases and thereb> gamed some chmeal im 
prcssions as a guide Tlie other mnctccn who replied did not furnish the 
data requested, either because thc\ had not sufficient clinical experience, 
being interested onU academicalK in the problem of arthritic disease, or 
because thes were affiliated in the management of the same group of pa 
ticnls about whom their associates had reported 
For the present purpose detailed statistical anaUsis of this data is neither 
feasible nor desirable In general the answers regarding the value of am 
given measure ranged prcponderanllv for or against" Tlie data here 
collected (with the collaboration of Dr V W Eisenstein) is a good indi 
cator of the present status of each mode of thcrap) to be discuss^ It nia) 
well serve as a guide to the perplexed phvsician who secU unbiased knowl 
edge on the value of certain specific ’ forms of treatment he should like to 
include in his amiamcntanum 

Colloidal Sulphur 

A purch cmpinc notion led onginallv to the tnal of sulphur m the 
tlicrapv of arthritis Tlie cvpcncncc with it has been extensive and thevievvs 
of vanous observers who have rcpoited on its value have been cxtremelj 
contradicton An excellent review of the literature is available m a report 
of the Council on Fliamiacv and Cheiiiistrv of the American Medical ^Asso- 
ciation (193^) "Dm report constitutes 3 thorough, unbiased, and cntical 
evaluation of the man) isolated reports on the subject 
In 1957 I stated that sulphur injections had proved ineffective in mj ex 
ivcnewcc swvnmarv of the data from the questionnaires indicates dial 
more phvsicians. who have given sulphur a trial, have abandoned its use 
than arc continuing to use it (56 to 22) Tlie more extensive the tnal, the 
less favorable the impressions of this drug Alodcratc users, who constitute 
thcinajontv of reporters, found it of no benefit” in arthntis, and (m a ratio 
of 7 to vl repott it disappointing " ovenated,” or “of no use” llic dosage 
C!nplo)cd b\ both those who continued and discontinued its use was cs 
scntialU the same Hic occasional fiivorablc reports appeared to be more 
cnthusustic tlun critical. 
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It IS also significant, as the report of the Council on Pharmacy and 
Chemistry brought out, that all of the leading arthritis clinics in which 
sulphur therapy has been given a trial have abandoned it 

Tire detailed metabolic studies of Fr^bcrg and his associates, reported 
only recently, are most illuminating Tliesc authors emphasized the total 
lack of rationale in the therapeutic use of sulphur Studying a group of pa 
ticnts with atrophic arthritis they could find no deviation from normal m 
the metabolism of sulphur They showed that the concentiabon of sulphur 
in the blood of patients with arthritis is essentially the same as m nonnal 
control individuals They demonstrated, further, that if a deficiency of 
sulphur cMSted m the tissues, tins deficiency could not be remedied by 
administration of sulphur, since the drug is too rapidly and almost quanti 
tatively excreted after parenteral injection or when given by mouth 

\Vliat, then, is the explanation for the favorable therapeutic results re 
ported by some observers? Improvement following administration of sul 
phur was probably a coincidence, and not altnbutable to the drug Tliere is 
no queshoning the psychologic effect of an injection—of any type of m 
jection — in patients witli arthritis Tire beneficial effect ascribed to sulphur 
IS probably to be ascribed either to a favorable psychogenic influence of the 
"injections” or to the well known tendency to spontaneous temporary 
remission m the seventy of arthritic manifestations 

Vaccine Therapy 

Various reports in medical literature can easily be assembled to support a 
brief either for or against the value of vaccine therapy m atrophic arthritis 
Tlie very number of vaccines for arthritis 1$ sufficient proof that none is 
specific 

Despite an extensive experience with vaccines, Staiiisby and Nicholls 
(1933) were thoroughly disappointed with the results obtained by its use 
Jordan (1937) emphasized the need for controlled imestigahon He depre 
cated the routine use of vaccine with the "implication of certain cure ” Only 
recently, the first controlled study on the value of "vaccines” and of m 
jections" in the treatment of arthntis was presented by Sidel and Abrams 
(1959) who found that while vaccine tlierapy is “beneficial” m 68 per cent 
of cases, stenle saline solution, similarly injected, is equally "beneficial in 
y2 per cent ” 

The promiscuous injection of vacane in atrophic artliritis has probably 
caused more harm than good Tliere is litfle exact knowledge of how 
vaccines act in tliese cases The experimental facts on which the vanous 
forms of vaccine therapy are based cannot be applied, m toto, clinically 
Notlnng could be more convincing of how sadly we are lacking m knowl 
edge concerning the type and manner of vaccine therapy than the extremely 
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conflicting practices that have been advocated b\ \anous \\riters As IIol 
brooh stated There are in\ esti^tors who report a large percentage of cures 
b\ giving millions of streptococci mtravcnouslv Others, equalh sincere, 
report similar results when the equivalent of less than one organism is used 
llierc are ardent advocates of subcutaneous and of the intravenous method 
of inoculation Stoch vaccines are championed by some and decried bv 
others Agglutination complement fixation and skin reactibility have all 
been defined as guides to diagnosis and therapv Constitutional reactions are 
believed to be desirable or harmful depending upon the investigator” 

From tune to time we have studied various tvpes of vaccine therapv 
Undoubted clinical improvement attnbutable primarily to vaccine, is rarelv 
observed and wc have seen some unfavorable reactions It is conceivable 
that a patient highlv sensitive to streptococci can be banned by subcu 
tancous in)ection of large doses of vaccine Also, sensitization mav possiblv 
be created or increased bv long continued administration of vaccine into the 
skin \cutclv ill patients arc least hkelv to tolerate vaccine therapv; and, 
if their general resistance is low a stubborn bombardment with vaccines 
mav place them m senous icopardv 

In the light of these facts let us analvze the clinical impressions of tlic 
value of vacancs in atrophic arthritis elicited by the questionnaire 59 
stated that thev used vaccines 24 that thev did not, 8 that thev used them 
onlv rarcK 14 that thev had abandoned their use Manv definitelv stated 
thev cniplovcd vaccines much less frequentiv now than prcviouslv About 
60 per cent of users believe vaccines arc beneficial to a degree The consensus 
of opinion however indicated that fewer tlian 50 per cent of patients de 
nved benefit from llicir use and these were for the most part carlv cases 
Tlic extent of usage vanes considerablv m some clinics most atrophic cases 
arc treated with vaccine while m others only those that fail to respond to 
other forms of therapv arc so treated Most popular arc the streptococcus 
vaccines (used In 50 phvsicians), next the autogenous (41 phvsicians) 
Most workers tinpliasize the dcsirabihtv of avoiding reactions Of those 
w 10 had not found vaccines of any benefit, most had giv en them extensn c 
trial had cniplovcd prcdoniiiianllv Ihc streptococcic vanetv, and attnbulcd 
w utever baicfit was ascribed to vacancs bv others largcK to a psvchogcnic 

Hie author, through experience with vanous tvpes of vaccines was long 
ago led to conclude that the apparent benefit observed in the occasional ease 
IS tjfgclv attributable to a piiiJv psvchic effect Ihc results of Sidcl and 

\nruniv also confinn these conclusions 

\ Jtxriiii thajpv, llitn is am Hung but a panacea, its effect is not s]>ccific 
an 1 V V 1 uc himtcd It mav impress the patient that something tangible 
ami specific IS l>ting done, but that is not true It gives him a false sense of 
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stcuntj on which he may rdv too much If the periodic in)Cction of vaccine 
he condoned on the score that »t affords the physician an opportunity of 
seeing his patient often, and for long periods, and thus permits the applica 
tion of other, important, thcraj>cutic measures, it would be well that the 
physician duly recognize this fact Too often though, the injection of 
%accine becomes a fetish for the plnsician as well as the patient and other 
measures of thcrap\ are neglected 

Terer Therapy 

\Vlien physical means became available for the adniinistrahon of fever 
therapy, it was hoped that fever inducing machines might be applicable to 
the treatment of atrophic arthritis Extensive trial of this form of therapy 
was, therefore, earned out Estimates of its effectiveness m atrophic arthritis 
have varied, depending, to an extent, on the enthusiasm of the observer 
In general, the experience of others with this tyjic of therapy has paralleled 
our own 

In 1953, we treated 13 patients with atrophic arthritis witli hyperthermia 
induced by a high frequency current Elevations of temperature from 103* 
to loq’F were induced, and then maintained for periods of from four to 
SIX hours, a senes of four to six such treatments were given at intervals of a 
weeh Seeking an opportunity for demonstrating the maximum benefit 
available from fever therapy, we selected patients who had had the disease 
for a relatively short period, and in whom the pathologic changes were 
confined largely to periarticular structures, with minimal degrees of bony 
change or deformity 

The initial improvement that generally occurred immediately after a 
‘ treatment” was often remarkable Stiffness and soreness generally disap 
peared, pain was abated, and, frequently, periarticular swelling disappeared 
completely Naturally, greater freedom of motion and an increased sense of 
well being resulted It w’as disappointing, however, that the gams were only 
temporary Frequently within forty eight hours, practically always within 
a week, tlie condition of the joints resumed the status preceding the fever 
therapy session Ah ot the previous symptoms returned Such initial im 
provement and subsequent recurrence of symptoms followed each session 
of fever therapy We were equally disappointed to find no cumulative 
action from the senes of treatments administered Observing these patients 
for months afterward we were forced to conclude that there was nothing to 
recommend this fomi of therapy for atrophic arthritis 

Shortly afterward, Nicholls, Hansson, and Stainsby (1934) published 
their results on the treatment of this type of arthritis with hyperthermia 
In 12 cases so treated their results coincided with ours in every respect 
They, too, obsened temporary relief of symptoms, but no lasbng benefit 
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Tlic\ emphasized the fact that this fonn of therapy entails not only a trying 
ordeal for the patient but also some nsL of complications They concluded 
that then did not yostiis contitvmtig the employ ment of feset therapy 

m atrophic arthntis Rccenth Krusen and Elkins (1939) indicated that 70 
per cent of the patients with infectious (atrophic) arthritis treated by fe\er 
therapr exhibited little or no improvement In the other 30 per cent who 
were improved the therapeutic program included, besides fever therapy, a 
well rounded medical regimen Evidence in favor of fever therapy alone in 
this condition is obviouslv wanhng 

1 he results repotted through our questionnaire confirm the impressions 
)ust described Tims, out of 92 reporting, 57 use, or have used, fever therapy 
as a niodalitv in the treatment of atrophic arthntis ‘Good results” were 
reported b\ ven few, poor results” were preponderant in the ratio of two 
to one Reiterated in the replies were the dangers of fever therapy in all but 
the most robust patients Two fatalities and two near fatalities were en 
countered Mam commented that the benefits from fever therapy were only 
temporarv that relapses usualH occurred Tlie latter was the most frequent 
reason given for abandoning this tvpe of therapy Tlic occasional good re 
suits reported were those in vouug sub)ects with early atrophic arthntis, or 
in sufferers from gonococcal arthritis 

Hicse answers indicate that fever therapy at present holds little promise 
of benefit for the patient with atrophic arthntis A combination of induced 
fever and some fonn of chcmothcrapv mav possibly yield more worth while 
results in the future 


Sulfanilamide 

In V icvv of the possibihtv that 3 hcinoly tic streptococcic infection is related 
to atrophic arthntis. it seemed logical to try the effect of sulfanilamide 111 
tins condition Wc administered this drug in adequate doses to a small 
group of patients with active atrophic aitlmlis Tlic results were entirclv 
disappointing Not onlv were beneficial effects not noted, but the reactions 
from tlic drug were for the most part disturbing, if not serious Its use was 
therefore discontinued 

Rcjxjtts of other observers confinii the impression wc have gained Swift, 
for example, found sulfanilamide valueless 111 the treatment of rheumatic 
fever, and Bauer and Co^cshall, treating ten patients with rheumatoid 
aithiitis with large doses of sulfanilamide, observed no beneficial effect 
citlicr on the clinical course of the disease or on tlic sedimentation rale 
Hus contrasted with the beneficial effects observed in the treatment of 
gonoccal arthritis, m which there were both clinical unprovenicnt and re 
duction of the rate of sedimentation 

bulfaiulamidc was tried bv of the 92 physicians who answered our 
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questionnaire Tlic condemnation of this drug for the treatment of atrophic 
arthritis was practically unanimous It is clear that with present methods of 
administration sulfanilamide has no therapeutic \aluc m tins disease 

Foreign Protein Tlierap) 

We were at one time favorably disposed toward the use of nonspecific 
shock therapv with typhoid vaccine Further experience has led us to dis 
card its use It has potentialities for hann, at times causing spread of the 
disease, and, at best, resulting m only temporary benefit A similar effect, 
if desired, can be achieved with fever therapy applied by physical means 
Some clinicians are still employing foreign protein therapy in early or 
subacute forms of atrophic arthritis, believing that tins form of treatment 
IS especially applicable to mild, active cases with low grade fever Others 
reserve foreign protein therapy for the more indolent forms of atrophic 
arthritis Triple typhoid vaccine is most commonly used Tlie stock vac 
cine, which in its original strength contains 2500 million organisms, is 
diluted so that 1 cc contains 50 million organisms Tlic first injection usu 
ally consists of 25 million bacteria (o 5 cc ), this dose is gradually increased 
by 25 to 50 million organisms, until a dosage of 500 to 6w million bacteria 
IS reached Six to eight such injections arc given intravenously at intervals 
of five to SIX days Some clinicians prefer to administer succeeding injec 
tions of typhoid vaccine twenty four to forty eight hours after the fever 
induced by the previous reaction lias disappeared and the temperature has 
returned to normal The reaction is characterized by a chill, followed by a 
rise m temperature of varying degree, the latter depending not only upon 
the dose of vaccine administered, but also upon some inherent capacity of 
the patient for such a reaction 

Bee Venom 

Because of the belief that the sting of bees is a “cure for rlieuniatism ’ 
an injectable form of bee venom has been prepared and is recommended as 
being “of benefit” in atrophic arthritis Kroner and Ins associates reported 
that, of 100 cases treated with bee venom, 35 per cent showed ‘marked 
improvement” and an additional 38 per cent “moderate improvement ’ The 
author’s experience with the same prepatabon was altogether disappointing 

Chaulmoogra Oil 

The beneficial effect ascribed to injecbons of chaulmoogra oil cannot be 
accepted, at present, as having been critically appraised Without compara 
tive control studies one is inclined to wonder how much of the effect is 
due purely to the injection ” 



>44 


ARTHRITIS AND ALLIED DISORDERS 


Gold Salts 

Gold salts first recommended for use m arthritis roirestiei, m Fiance, 
Iij\c been cmploicd rather widelj in England and to a lesser extent in 
this countrs Tlieir mode of action m arthnbs is unknown They are cer 
tamh not a cure all Their use is sometimes attended bj moderate, e\en 
serious, untoward reactions Howeser the importance of gold therap) in 
the therapeutic annamentarium for tins difficult disease is enthusiastically 
attested b\ tliosc with large expencncc in its use, e\en those who are most 
cntical in evaluating their results As Hcncli pointed out Tlie curve of 
acceptance of most new treatments for arthritis that are destined to be dis 
carded rises rather rapidlv reaches its peak m about three to five jears, then 
falls as adverse reports begin to outnumber the optimistic ones Fmall), use 
of the treatment m anv significant degree dies out after about eight to ten 
vears It therefore seems significant that the curve of acceptance of 
chrv^othcrapv is still rising after tai vears of use 
The subject of chrvsothcrapv which has received such merited comment 
m the European literature has also been accorded favorable attention in 
recent Amencan publications It is the authors impression that chrjso 
thcrapv will be discussed more prommcnll) and equal!) favorabi) in the 
future In one wav or another the phvsician will be sciiouslv tempted to 
adopt tins newer promising wav of treating arthritis and therefore the 
present dav knowledge on the subject will be described m some detail 
Ihc most comprehensive sludv of cverv phase of chnsothcrap) in at 
thrilis mcluding its toxic reactions is that of Hartfall Garland, and Goldie 
(igj-) who reviewed tlicir results m geo cases No one who attempts to 
treat atrophic artlmtis with gold salts should fail to review this report witli 
the greatest care 

In anv consideration of gold thcrapv. thought must be given to tlic danger 
of toxic reactions which constitute the most senous obstacle to the wide 
spread adoption of this pronnsnig measure UnfortiinatcK, the therapeutic 
use of gold 15 occasionallv attended bi ccilam serious complications, sucli as 
liver and renal damage, certain blood dvscrasias, and dermatitis, some of 
which end fatalK Yet, with increasiiig cxpciiaicc, it is becoming more and 
more evident that these toxic reactions arc not cntirclv unavoidable, and 
tlut, to an extent at least the frcqiicncx of serious reactions may be grcatlv 
ridticcd Ilaitfall Garland and Coltlic reported 7 deaths dirccti) attributable 
to gold out of 900 eaves so treated j murtalitv of o S jxr cent Most of these 
deaths occtittcU in the eaihtr davs of clmsolhcrapv however when 1 irgcr 
doses of gold tlun arc used it present vstre cniplovcxl It is noteworthv tli it. 
with reduction in dosage the rnortalitv rale was reduced from 3 1 per cent 
in tlicir first 100 eaves to the present figure of o 8 per cent for the entire 
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senes of 900 eases Copeman and Tcgiier (1937) encountered not a single 
hHlit) in their senes of 51 eases treated with gold It appears that by care 
fully mochhmg dosage and the method of administration, the mortality 
from toxic reactions can be reduced Tlic fact remains, however, that, no 
matter hoiv useful, any drug {sotcntially capable of mducmg fatal reactions 
must be employed with utmost reserve 
Aside from the fatal reactions other toxic manifestations, appeaniig m a 
great variety of forms develop not infrequently Tlius, m the cases reported 
by Hartfall, Garland and Goldie, toxic phenomena, of greater or lesser 
seventy, were exhibited bv 42 per cent of the eases and, m 35 per cent of 
these, the reactions were more than trivial Copeman and Tegner (1937) 
obseued toxic reactions m 25 per cent of their eases, 17 per cent of which 
were mild, and only 6 per cent severe Tlic incidence of toxic reactions and 
their relative seventv varv grcallv m reports of different observers But, 
no matter how carefully supervised this form of therapy may be, toxic 
reactions of some degree of sevcrily arc inevitable Due recognition of their 
mevitabihtv, m at least certain pabents treated with gold is important 
Such realization keeps the cautious clinician constantly on the alert for the 
appearance of mild reactions so that he may modify Ins course at the proper 
time and thereby avoid more serious consequences 
The toxic reactions from gold resemble lliose winch occur with tlie use 
of salts of other heavy metals Tlie most common type of reaction attacks 
the skill and is manifest either by a scarlatiniform eruption by an erythema 
tous maculo papular rash, by pruritus, or, as occurs more rarely, by an 
exfoliative dermatitis The latter is the most serious skm reaction and may 
result fatally In general, however, these skin reactions are not serious 
As a rule they appear during the course of treatment, although they may be 
delayed for weeks after it is completed Tlie rash usually persists for a week 
but may linger stubbornly for many months In some of our cases herpes 
zoster appeared during the course of or shortly after, treatment A variety 
of still other types of cutaneous disturbances has been described 
Tlie mucous membrane of the ahnicntary tract may be involved by 
ulcerative stomatitis, wbith may cause soreness of the mouth Although, 
such a reaction is usually transitory and seldom dangerous we have en 
countered cases in which the mouth ulcers did not heal for months and 
precluded the further use of gold Nausea and abdominal colic occasionally 
develop shortly after an injection We have never found this type of reaction 
to be severe, but serious, even fatal, cases of ulcerative colitis have been 
noted follovvnng the admimstraboii of gold sodium tliiosulphate 

Like arsenic and phosphorus, gold may induce jaundice, caused appar 
ently by a toxic hepatitis which if severe, may produce permanent liver 
damage, or even a fatal issue 
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Edema of the hands and feet or face, ma) occur The latter appeared :n 
one of our patients after the initial mjeebon Snjder (1939) reported the 
de\dopmcnt of edema of the glottis which became so alarming that tta 
chcolomi had to be performed This pahent had had a total of onl} 30 mg 
of gold sodium thiosulphate given m two doses mtravenousi) No doubt 
he had a high degree of inherent suscephbihty to the toxic effect of this 
drug Significanth this patient became completely free of arthritis symp 
toms after recovery from the toxic reaction and has remained so for the 
period of a year during \yhich he has been obseryed 

VUliough one would not deliberately choose such a \yay of attaining 
cure of atrophic arthritis it is interesting that patients yyho experience 
severe toxic reactions frequcnflv report striking amelioration or even ap 
parent cure of the disease \Vc have occasionally noted focal reactions 
namclv pain in the joints following in|ection sometimes discouraging to 
the patient at the moment but gcnerallv followed bj rather stnking im 
prov cm cut 

Blood dv scrasias of various tv pes such as agranuloc) tosis, aplastic anemia 
and various grades of purpura may appear as toxic reactions to gold Agranu 
locvtusis or purpura dcyclopnig with the administration of gold constitutes 
a senous complication and may prove fata) Hartfal), Garland and Goldie 
(193-) reported the use of ascorbic acid in tlirce of their patients who 
developed purpura and recovered WHiclher tlic vatamin C administered 
facilitated recovery is not certain lliesc WTitcrs also reported the develop 
ment of hypochromic and macrocytic anemia in patients under treatment 
vsith gold salts \\ c have obscued the development of eosinophiha of 6 to 
11 j>cr cent III some eases In none of these was the eosinophiha associated 
with anv other toxic manifestation Key (1939) (m whose senes of 70 
patients with ilicumatoid arthritis treated with gold salts, 3 patients dc 
vclopcd exfoliative dermatitis) reported tliat eosinophiha preceded the skin 
reaction in each case Kev Ihcrcfotc rc^rds eosinophiha as a sign of an 
impending toxic reaction 

Albumnuuia evidently as a manifestation of renal irritation, may develop 
It ocairs rclatnch infrequently is generally a transitory phenomenon and 
may exist without the slightest unpainnciit of renal function True nephritis 
IS surprisingly rare, wc have never encountered it 

Unfottuiutclv we have no wav at pr«cnt of dctcnmning winch indi 
vidiuls arc inhcicntU hypersensitive to gold Patients with an idiosyncrasy 
to the divig mas dev clop a serious reaction after rccciv mg the v crx first dose 
regardless of its si^c In the iiujonty of instances 111 winch toxic inanifcs 
tJtions develop however llicv arc apparaitly caused In a cumulative toxic 
action of the drug In such eases vigilance during the administration of 
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gold salts unco\crs the carl) signs of mild loxicitv, thus putting the physician 
on lus guard against the dc\elopmcnt of the more serious manifestations 

Hie presence of any of the common toxic reactions is no contraindication 
to further treatment at a later da^ When multiple courses of gold therapy 
are used, toxic reactions lend to diminish m frequency during the second 
and subsequent courses However about aj per cent of the cases develop 
toxic reactions m the second oi later courses of gold therapy, even when 
none occurred u rth the Srst course 

Various means have been employed in attempts to prevent toxic mam 
festations Ilartfall, Garland and Goldie found that the use of calcium 
gluconate docs not influence the incidence of toxic disturbances and have, 
therefore, abandoned it We Ime routinely employed concentrated liver 
extract, and, more recently, ascorbic (ccvitaimc) acid in doses of 005 to 
01 gm , injected simultaneously with each dose of gold salts but m a 
separate site, with the idea of preventing toxic blood reactions Although 
cosmophiha and, occasionally moderate grades of Icucopema have oc 
curred in a proportion of our cases, senous blood reactions have not 
developed In only two of our patients did hypogranulocytosis appear It 
was asymptomatic and was detected by a routine blood count Although it 
would seem that tiie use of liver extract or ascorbic acid may be worth 
while, the number of cases in which we have employed them is too small 
for any significant answer to the question of how much protection they 
afford 

Treatment of the toxic reactions from gold is largely symptomatic, 
nothing of specific value being available The milder forms of skin reaction 
generally disappear spontaneously within a few days Pruritus may be 
relieved by local application of calamine lotion, containing z per cent 
phenol Purpura may be treated with large doses of ascorbic acid or liver 
extract Tlie latter is also useful when there is leucopema or agranulocytosis, 
pentoimcleotidc has been used for the same purpose In one of our patients 
who developed leucopema with hypogranulocytosis, treatment with blood 
transfusions and liver extract promptly restoral the normal blood picture 

A vanety of preparatvows cowtawviwg gold have been employed In tins 
country, gold sodium thiosulphate and sodium auro thiomalate (Merck) 
have been the preparations most readily available and most commonly used 
In our earlier experience we employed gold sodium thiosulphate mtrave 
nously, m an initial dose of 005 gm After several such doses, at weekly 
interns, the amount was increased to o 1 gm and tins dose was continued 
weekly until a total of 1 5 to 2 gm had been administered We then dis 
continued the drug for from two to three months, after which it was 
resumed, if manifestations of active arthntis or rapid sedimentation of 
erythrocytes were still present 



148 \RIHRniS AND ALLIED DISORDERS 

During the i^ist two \cars we Imc cnipbjccl goldsocliiun thioiiialatc 
(Much) bs intramvrscuUr m)CCtion llu, preparation is aqueous solution 
wliicli IS preferable to oiU smpcnsioiis, tlic absorption of whieh is lihel) to 
be lanablc From the standpoint of ease of administration, intramuscular 
micction IS of course preferable In addition, \ie have gained the impres 
siQu tlut our therapeutic results have been better with sodium auro 
thiomalate m|cctcd mtramuscularlv than thej were when we eniplo)ed 
gold sodium thiosulphate intra\cnousl> Those with wider experience with 
chrvsothcrapv mdicite however that the tj-pc of gold-containing prepara 
tioii cniplovcd and the route of its administration are of no great impor 
taiicc m dctcmnning the results obtained, these being largcl) dependent 
upon the total amount of gold adnniiistcrcd 
Hartfall Garland and Goldie rccaitly (1958) reported the use of a new 
gold containing preparation (methyl glucainide of auro thio diglycolhc 
acid) called Fannanil which thev find to be superior to all prepara 
tions prcviouslv tried llicv state that Fannaml is one of the least toxic of 
gold salts In a prchnimarv trial the incidence of toxic reactions with this 
preparation was dcfinitclv lower and the curative results equalled or siir 
passed those obtained with other gold-containing preparations prcviouslv 
used even though tiic dosage has been approximately half of that previously 
employed Hiis drug mav therefore represent an additional advance m 
chrvsothcrapv of atrophic arthritis Hie prqiaration is not yet avnilablc m 
this countrv 

We gcncrallv start with a preliminary intramuscular injection of o 01 gm 
of sodium juro thiomalate (Merck) The dose is increased from 001 to 
002 gm ami then to 0025 gin, winch is given at vvccklv intervals A 
miiubcr of micctions of 0025 gni each arc then given, and if this senes is 
tolerated without reaction the dose inav be increased to 005 gm wccklv 
until a total dose of alxnit 1 o gm has been administered In oiir eases m 
whidi mild transitory reactions appear in the course of treatment, the dose 
IS not increased above 0025 gin for any one injection Hie therapeutic 
results 111 such eases arc as satislaclorv as those in winch larger individual 
dose's arc used providing the total aiiioimt of gold given is adequate 
We mloiTn out patients of the possibility ol toxic reactions and indicate 
the most common ones that mav occur Before each injection the patient is 
ciucstioucd concerning the appearance of any reaction and the skin and 
mouth are cvimincd Hie appearance of excessive drvncss of the skin or of 
pruntus IS su^cstivc of the possibility of more venous skin reactions Hit 
utmc is oammed at frequent intervals We also study tlic blood count (at 
least the white Jiul tlilTcrcntial count) before each iiiiectiou A sliar]) drop 
in the mimlxir of Icucocvlc's. a slurp increase in tlic proportion of non 
grjiiubr leucocyte’s maike'd cosiiiophilu or combinations of these, arc 
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warnings to interrupt treatment 1 hese may seem to be unnecessary precau 
tions, but It seems wiser to adhere to them until more safe, less toxic, gold 
containing preparations become asaiUblc 
If onh a mild reaction appears the dose of gold salts may be reduced or 
treatment temporanh suspended for a penod of from one to four weeks, 
depending on the seventy of the previous reaction RccMimnation of tlie 
patient at a subsequent tune indicates whether gold therapy may be re- 
sumed If upon resumption of gold therapy (gcnerallv with smaller doses 
tlian had been gi\cn prior to the appearance of the reaction) toxic mam 
festations reappear, this therapy is abandoned Obviously, treatment is 
stopped immediately upon the appearance of any severe toxic reaction 
Tlie sedimentation rate is determined several times dunng the course 
of treatment, always before and at the conclusion of a senes When the 
total dose of 1 o gin of sodium aiiro tiuoinalatc (Merck) (o 5 gm of gold) 
has been given, treatment with gold salts is discontinued and an interval of 
two to three months allowed to elapse If, upon reexamination of the 
patient at tlie end of that tune, indications of actnity of the rheumatoid 
process are still present, as evidenced either by clinical signs, by a rapid 
sedimentation rate, or by an abnormal niCTeasc in the nonfilament, poly 
morphonuclear count, we advise that treatment witli gold salts be resumed 
for a second course At least two such courses of gold therapy are required 
m most cases Haitfall, Garland and Goldie have administered three or four 
courses of gold (m one ease five courses) before cure or marked improve 
ment appeared There is increasing agreement on tJie fact that individual 
doses of gold sodium tluomalate (Myochrysine) should not exceed 0 i gm 
and that the total for a course should not exceed 1 o gm 
Wlien the results of gold therapy (as reported by \anous observers with 
large expenence) are analyzed, it becomes apparent that this is one of the 
most satisfactory adjuncts vet devised in the therapy of atrophic arthritis 
Ninety four per cent of the patients lu Copeman and Tegner’s senes showed 
a favorable response to treatment, 58 per cent great improvement or 
quiescence of the disease Ellinan and Lawrence (1938) reported marked 
improvement m 88 to 94 per cent of their cases Their report is particularly 
significant because tlie results of gold therapy were checked bv a control 
senes It is to be emphasized that the results of treatment m this controlled 
study were estimated not only through clinical evidence, but also through 
deterannations of the sedimentation rate, which generally showed similar 
improvement In Hartfall Garland and Goldie's senes of 900 cases 67 per 
cent of the patients with atrophic arthntis who were able to complete 
the prescribed course of treatment were markedly improved or 'cured ’ and 
a further 19 per cent showed some improvement, a total of 86 per cent 
1 have clinicians finniy believe tint rheumatoid arthritis, if seen in its early 
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stages can be cured b\ gold and that there are few, if an), cases of the 
disease that cannot be improsed to some extent 

ITie authors results with gold therapy m 50 cases of atrophic arthritis 
ha%e in general been cqualU satisfactory Tire senes is too small for detailed 
anahsis of the degree of improsement, nor were these patients treated with 
gold alone Kcsertheless there is a clear impression that chrysotherapv con 
tnbuted to inactnatmg the arthntis more often, more decisis eh, and more 
prompth than an\ other adjusant measure of thcrapv previousl) emplovcd 
Onh 26 of 92 phssicians who answered our questionnaire had used gold 
salts m the past or are using them at present Most of these men are fearful 
of Ihcir use lhc\ report reactions with approximately the same frequenci 
as was reported from Europe lo per cent niildlv toxic reactions, 25 per cent 
inodcratch sc\erc 08 per cent fatalities Onh one of this group reported 
a fataUtv tint from aplastic anemia Tire liazard of toxic reactions from 
gold IS implied howerer m the terse suniniar\ of one clinician used it 
once nc\cr again Most of those who cnrplov it at present (and these 
hare used it m 25 to 200 cases) arc enthusiastic, believing gold salts to be 
the best single therapeutic measure to date m the treatment of atrophic 
arthntis as measured both b\ clmical improvement and hv definite decrease 
in the sedimentation rate 

Hie value of gold salts in atrophic arthritis of the spine (Mane Strumpcll 
disease) is still in doubt It has b»ccn reported to be of value in the treatment 
of Still s disease One of our yvatrents with StiU s disease, treated with gold 
soduiin thionialate made a complete recovery and did not develop am toxic 
manifestations 

Gold Ihcrapv is particularlv applicable to cases of chronic atrophic 
arthntis m which there is clmical evidence of activity of the process and 
a rapid sedimentation rate It is of course useless m burned-out cases 
where the disease is inactive Obviouslv, gold thcrapv does not affect directly 
the tendency to the development of |onit deformities It wall ccrtainh have 
no ciTcct on old contractures, and will not restore the integrity of destroyed 
eirlilagc or bone bo far as the yoiuts arc concerned the effect of gold 
therapy is most evident on the svnovial and {>cnarticular tissues Only to 
the extent to which gold pcnmls the arthritic process to become inactive 
on It reduce the Icndcncv to cartilage and bone destruction or prevent 
deformity 

It lus Ikxii suggested that gold thcrapv be limited to cases of atropine 
jrtlmlis that have provtxl refractory to other forms of treatment Our cx 
pciitiicc, as well as that of other observers, would indicate, however that 
trcatniciit wntli gold salts is pnticiiUrlv appheablc to carlv cases in which 
the disease mas lx: arrested Ix.forc pennanent damage has liccn done to 
cartilage or bone Although more orthodox, conservative methods of treat 
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mcnt wjtliout gold may yield sabsfoctory results and may inactivate the 
disease m a large proportion of cases, such imprmcnicnt may be too Jong 
delayed, whereas, with the additional use of gold, arrest of the arthritic 
process may be accomplished in a much shorter period of time This is, of 
course, an advantage, not only because it reduces the hazard of crippling 
dcfomntv, but also because it permits rehabilitation of patients earlier than 
was possible heretofore 

Although we feel that gold salts represent a most useful adjuvant in 
the treatment of atrophic arthritis, there arc good reasons for not recom 
mending its more general adoption at this time We feel that tlie potcnti 
ahties for senous harm should always be considered Patients presenting the 
slightest evidence of renal or hepatic insufficiency, or a tendency to purpura 
or Icucopema, should be rigorously excluded from ebrysotherapy Nor 
should the drug be employed in patients who have chronic skin affections, 
particularly eczema Lupus erythematosus and psonasis are exceptions, 
however, for gold has long been employed m the treatment of the former 
condition, and seems to be helpful also in the treatment of psoriasis It is, 
moreover, too early to appraise the definitive place of gold therapy in 
atrophic arthritis llic practitioner who allows JmnseJf to be impressed 
with the glowing reports of the value of gold therapy to the point of sub 
sbtuting it for a "vaccine” or "sulphur preparation” as a "specific” for 
arthntis, undoubtedly has pitfalls before him In using tins modality one 
assumes the senous responsibility that goes with the use of a potentially 
dangerous drug Moreover, wliatcver virtue ebrysotherapy may have will 
surely be lost if it is not realized that tins drug, like any other single measure 
of treatment m arthritis, is only a single link m a chain of therapeutic 
endeavors 


Drugs 

Drugs occupy a relatively unimpiortant place m the treatment of any 
form of chronic arthntis Analgesics for relief of pam may be necessary If so, 
the salicylates are most satisfactory Tliey may be used freely, and are gen 
erafiy vvefi tolerated Althotrgfi the eflert of these drugs may not extend 
beyond symptomatic relief of pain, it is an end well worth seeking Not 
only does it provide needed comfort and rest, but, with relief of pam, active 
exercise becomes tolerable However, one must not depend upon analgesics 
alone for tlie relief of pain Systemic rest, protection of inflamed joints by 
means of splints, and physical therapy — all of these, properly applied, may 
obviate the necessity for analgesic drugs 

Morphine should never be used for the relief of arthritic pain, addiction 
may be created too readily ‘ Rheumatism requinng morphine” should sug 
gest the possibility of prnnarv or metastatic malignancy (see page 519) 
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stages can be cured b\ gold and tliat there are few, if any, cases of the 
disease that cannot be improved to some extent ’ 
llic authors results with gold therapy in 50 cases of atrophic artluitis 
has c in general been equalls satisfactorv Tlie senes is too small for detailed 
anahsis of the degree of improvement, nor were these patients treated with 
gold alone Nevertheless there is a clear impression that chrysotherapy con 
tnbuted to inactivating the arthntis more often, more dccisivelv, and more 
promptlv than anv other adjuvant measure of therapy previouslv emplovcd 
Onlv ;6 of 92 plnsicians who answered our questionnaire had used gold 
salts in the past or arc using them at present Most of these men arc fearful 
of their use Fhev report reactions with approximately the same frequenev 
as was repotted from Europe 10 per cent mildlv toxic reactions, 25 per cent 
modcratclv severe 08 per cent fatalities Only one of this group reported 
a fatahtv that from aplastic anemia Tlie hazard of toxic reactions from 
gold IS implied however m the terse suminarv of one clinician used it 
once never again Most of those who cniplov it at present (and these 
have used it in 25 to too cases) arc enthusiastic, believing gold salts to be 
the best single therapeutic measure to dale in the treatment of atrophic 
arthritis as measured both bv clinical improvement and bv definite decrease 
in the sedimentation rate 

Ilic value of gold salts in atropine arthritis of the spine (Mane Strumpcll 
disease) is still in doubt It has bcai reported to be of value in the treatment 
of Still s disease One of our patients with Still s disease, treated with gold 
sodium thiomalatc made a complete recovers and did not develop am toxic 
inainfcstations 

Gold thcrapv is particularly applicable to cases of chronic atropine 
arthntis 111 which there is clinical evidence of activity of the process and 
a rapid sedimentation rale It is of course useless m burned-out’ cases, 
where the ducasc is inactive Obviously, gold therapy docs not affect dirccllv 
tlic tendency to the development of |oint deformities It will ccrtamlv have 
no effect on old contractures, and will not restore the intcgntv of dcslrovcd 
cartilage or bone So far as flic (Oints arc TOnceriicd the effect of gold 
thcrapv is most evident on the sviiovial and pcnarticular tissues Onlv to 
the extent to winch gold permits the aitliritic process to become inactive 
can it rctlucc the tendeno to cartilage and bone dcstnictioii, or prevent 
dcfonmtv 

It has Ixxn suggested that gold therapy be hunted to cases of atrophic 
arthritis that have proved icfraclotj to other forms of treatment Our cx 
pciieiicc as well os that of other observers would indicate, however that 
tieatment with gold salts is paiticulaiU applicable to earlv cases in which 
t le disease mav lx: arrested before pcniiaiicnt damage has been done to 
caitiiagc or bone Although more orthodox, conservative methods of treat 
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meat without gold maj >icld satis£actor) results and may inactivate the 
disease in a large proportion of eases, such improvement may be too long 
delajed, whereas, with the additional use of gold, arrest of the arthnbe 
process mav’ be accoinpbslicd in a much sJiorter jjcriod of time 1 Ins is, of 
course, an advantage, not only because it reduces the hazard of crippling 
dcfonnit), but also because it pcnnits rehabilitation of patients earlier than 
was possible heretofore 

Altliough we feel that gold salts rcjircscnt a most useful adjitvant in 
the treatment of atrophic arthritis, there arc good reasons for not rccom 
mending its more general adoption at this time We feel that the potenti 
ahties forsenous harm should ahva)s be considered Patients presenting the 
slightest evidence of renal or hepatic insufficiency, or a tendency to purpura 
or leucopema, should be rigorously excluded from chiysotherapy. Nor 
should the drug be employed in patients who have chrome shin affections, 
particularly eczema Lupus erythematosus and psonasis are exceptions, 
however, for gold has long been empIo>cd m the treatment of the former 
condition, and seems to be helpful also m Uie treatment of psoriasis It is, 
moreover, too early to appraise the definitive place of gold therapy m 
atropine arthritis 'File practitioner who allows himself to be impressed 
with the glowing reports of the value of gold therapy to the point of sub- 
stituting It for a "vaccine’’ or ‘ sulphur preparation” as a "specific” for 
arthritis, undoubtedly has pitfalls before him In using this modality one 
assumes the serious responsibility that goes with the use of a potentially 
dangerous drug Moreover, whatever virtue chrysotlierapy may have will 
surely be lost if it is not realized that this drug, bhe any other single measure 
of treatment in arthritis, is only a single link m a chain of therapeutic 
endeavors 


Drugs 

Drugs occupy a relatively unimportant place in the treatment of any 
form of chrome arthntis Analgesics for relief of pam may be necessary If so, 
the salicylates are most satisfactory Tliey may be used freely, and are gen 
erally well tolerated Although the effect of these drugs may not extend 
beyond symptomatic relief of pain, it is an end well worth seeking Not 
Only does it provide needed comfort and rest, but, w ith relief of pam, active 
exercise becomes tolerable However, one must not depend upon analgesics 
alone for tlie relief of pam Systemic rest, protection of inflamed joints by 
means of splints, and physical therapy — all of these, properly applied, may 
obviate the necessity for analgesic drugs 
Morphine should never be used for the relief of arthntic pain, addiction 
may be created too readily "Rheumatism requmng morplimc’’ should sug 
gest the possibility' of primary or metastatic malignancy (see page 519) 
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Codeine too IS rareU necessan but maj be einplo}ed adsantageousl) for 
short periods during the more acute crises as after manipulation of pints 
after operations and so on 

Ncocinchophen although a good analgesic is a dangerous drug because 
serious to\ic effects cspecialh li\er damage occasionally dcselop from its 
use When there is a high degree of idiosjncrasv toward the drug h\cr 
atrophy may occur cycu yyilh initial doses Aininopynnc too Ins recently 
been mcnniinatcd as a cause of agranulocytosis Flicsc drugs arc therefore 
not rccoimncndcd 

Mild sedation is of \alue during the carl) phases of treatment Sedatnes 
may also be required to aid sleep but if wakefulness is caused by aching 
in the pints aspirin taken before rctinng niav obyiatc the necessity for the 
use of sedatnes Some patients arc relaxed after the application of heat to 
the )oints late in the eyemng pist before retiring Others arc stimulated 
by such physical therapy Obyiouslv these must ayoid heat late at mght 
When large doses of sedatne drugs arc required to induce sleep one may be 
certain that emotional conflicts or other worries arc the cause In tins ease it 
IS useless to seek bigger and better sedatnes the important thing is to find 
the cavisc of the insomnia 

Wlicii there IS anemia it is usually of the hypochromic type Any of 
the simple inorganic iron preparations (reduced iron ferrous sulphate or 
feme auuuoumtu citratcl gnen m adequately large dosage smU concct it 
Wlicn the degree of anemia is pronounced Jner extract mav be gnen 
jxircntcrally m addition to the iron Our employment of transfusions has 
not been pnmanly for the treatment of anemia 

Dilute Indrochlonc acid (at mealtime) is indicated when the gastnc 
acids arc low or absent 

\rscnic m the form of potassium arsaiilc sodium cacodylate or ncoars 
phenamine appears to be of value W c sometimes employ it in the fonii 
of sodium eacodylatc gning small doses by mouth 

Iodides hayc no apjjarent yiitiic wlicllicr they be gi\cn b) mouth or 
intrayciioiisly We ha\c already stated that sulphur is useless and has no 
rational basis Orthoiodowbcu/oic acid (aiii)odo\yl or oxoate) has nothing 
to iccoiiiincnd it It is not superior to aspirin 

Liidocriiic /hcrjpy 

Unless there is eyidcncc of an associated endocrine djscrasia there is at 
present no ratiuiul lusis for the use of cudocime preparations in atrophic 
aithntis V suhnoiiual lusal uyctalxshe rale is not in itself an indication 
for the use of lliyioid sulrstaiicc Desiccated thyroid may be of some yaluc 
howcicr III older jwlicnls who arc obese and who present m addition to a 
low basal inetalxihc rale eyidcncc of thyroid undcractiyit) or of frank 
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mjvcdema Women who arc harassed by menopausal sjmptoms, should be 
relieved of the vasomotor instability and macased nervous tension by the 
administration of estrogenic substance in adequate dosage 

The observations of Ilencli, and Sidel and Abrams on the inactivating 
effect of jaundice m arthritis hold a challenge to our resourcefulness in 
devising some biologic or chcmolhciapeutic agent to aid in controlling 
sonic pliascs of the artliritic process Stuniilatcd by tlicsc observations, we 
have studied the effect of administering sodium dchjdrocholate (dechohn 
sodium), a salt of one of the bile acids, but found it ineffective Reasoning 
that the effective agent inav be a product of hepatic degeneration, we have 
also tried the intravenous injection of an autolysate of liver but again with 
out encouraging results 

llie relief of arthntic pain afforded by the ictenc state is probably cf 
fcctcd not by any one single chemical factor, but possibly bj some com 
bination of factors inherent m the slate of jaundice Attempts made so 
far to reproduce the phenomenon (Hcnch, Tlioinpson and Wjatt) have 
brought only equivocal results which are not yet applicable in practical 
therapeutics Nevertheless, we cannot relinquish the idea that eventually 
some component of the ictcnc state may be discov cred which will duplicate 
nature’s own therapeutic success 

“New” Remedies 

New dmgs and forms of treatment for arthritis arc constantly being c.\ 
ploited Some of tlicse new remedies arc tlic products of researcJi whicli lias 
not been sufficiently substantiated to warrant acceptance In evaluating new 
therapeutic measures it is well for the physician to ascertain tliat the source 
of the remedv is reliable, that the rationale of the treabnciit is sound, and 
that the suggested reason for its effectiveness is consistent with the known 
basic principles underlying the rheumatic jjrocess 

In general, it would be better if the physician placed his chief dependence 
on those tried measures on which he may safely rely, leaving to research 
clinics the study of newer therapeutic measures If the newer therapeutic 
experiments in arthntis arc employed it should not be at the sacrifice of the 
gams to be obtained from the more orthodox, more reliable methods, 
because flitting about from one new “jjanacea” to another is almost certain 
to cost the patient unnecessary loss of joint function 

CLIMATOTHERAPY 

A warm, dry climate witli nnmmal fiuctuation m barometric pressure is 
ideal for the patient witli arthntis Along witli these favorable atmospheric 
conditions there goes the availability of heliotherapy which, if properly 
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applied ma\ be of additional \alue Time spent in a suitable resort is ob\i 
oush worth while for those who can afford this lu\ur} but one must not 
be deluded into the belief that a change of climate alone is the key to cure 
\ patient w ho rcco\ ers from arthritis at a resort or spa might ha\ e reco\ ered 
cqualh satisfaetonh at home Such adsantages of climate are furtheraiore 
3\aibblc to rclatuclv few persons To most others it adds an economic 
burden which more than detracts from the benefits that might otherwise be 
attainable Climatotheraps is therefore not to be chosen by the physician 
as the wa\ out of a difficult problem presented by the chronic arthntic 
iin-alid 


OPERA! I\ E TREATMENT 

In carcfulK selected cases presenting marked peripheral \-asomotor dis 
turlianccs and free mo\-able joints s\mpathcctom\ mas by permanenth 
increasing circulation sers e as a useful procedure This operation howescr 
is applicable to onU a \cr\ small proportion of cases It might be justifiable 
for patients whose arthritis is limited to the hands or feet Interruption of 
the ssTupathctic iimcn.'alioii ma\ rchesc them of the discomfort caused bs 
cold clamms extremities B\ producing susodilatation it is equis'alcnt to 
presiding a sort of perpetual laker But such operations obsiouslv exert no 
other effect on the fundamental factors entering into the process 
Bone dnlhng of the cpiphsscs adjacent to affected joints has been rcc 
ommended bs Forbes Mackenzie and others for both atrophic and h\ 
pcrtropliic arthntis Critical anaUsis of the results creates a doubt as to 
whether the benefits obtained arc attributable to the long periods of rest 
incident to tins operation or to the siirgcix itself In hypertrophic arthntis 
in which imptoscincnt mas be more noticeable the possibility exists that 
tins procedure actiulK increases the circulation to the affected joints 
Operations on the joints proper which aim to correct dcfonnits and 
increase the range of function arc important for the rehabilitation of mam 
patients with arthritis ITiis aspect of licatincnt is discussed in detail in the 
sections dealing with the managcmait of dcfonmtics (page 167) 

PSYCHO IHERAPT 

Rcgardlos ( f what form of thcrapv is ciiiplosed the patient needs under 
stamlnig of the problems and treatment of his disease and encouragement 
with ic^rd to the results that max be expected Tlic influence of a multi 
tndc ot psxchic factors on the course of atrophic arthntis is ictogni/cd and 
niet too seldom Ihc clinician must rccc^uze the emotional conflicts that 
< tten ansc m this disease as a signiRcant |urt of the patient s condition and 
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lie must attempt to communicate to the pahcnt some sense of emotional 
security The ncPiOus and psjchic state of the patient and its competent 
handling inaj detennmc to a large extent the outcome in any serious case 
of atrophic arthritis 

It IS important that the phjsician maintain an attitude of balance and 
sjmpathj toward the many problems of his patient With cxpenence, he 
learns to anticipate the many questions tliat perplex tlic patient with 
arthritis tlie feeling of insectinly about the outcome, the doubts that arise 
as to the cfEcacy and the wisdom of what is being done, anxiety about the 
future, and so 011 The phjsician must be prepared not only to minister to 
the patient’s phjsical ills, but also to act as Ins patient’s counselor and 
advisor He has reason for optimism, an attitude entirely )ustified by the 
results that may be attained But, in prognosticating the probable outcome 
m certain cases, he must be realistic, he must avoid exaggerated predictions 
of what may be accomplished 

Irreparable phjsical damage must be accepted as Uie liability that it is 
But despite such liabilities the patient may retain worth while, perhaps 
invaluable, inner resources which he should be induced to use to the greatest 
advantage, as Professor DaCosta and Clarence Day used their gifts, one as 
a great teacher and the other as a tolerant social satirist 

PREVENTION 

Preventive measures, winch, it would seem, should be given first con 
sideration with reference to the control of any disease, have too often 
lagged far behind the application of purely remedial measures This is 
particularly so in chronic rheumatism So long as we do not know all of 
the specific factors that enter into the causation of chronic rheumatism, it 
IS, admittedly, impossible to lay down specific, hard and fast rules for its 
prevention Nevertheless, as we have indicated in the introductory section, 
there is strongly suggestive evidence that certain physiologic and patliologic 
mechanisms are related to the rheumatoid syndrome A number of these 
are subject to our control 

We are obviously handicapped m altenng m any way an inborn constitu 
tional susceptibility to atrophic arthritis We can, however, alter, or at least 
modify to some extent, those enviionmental factors which are known to 
enhance this basic rheumatic tendency Thus, m the prevention of chronic 
rheumatism, it is very important to mamtaiii optimum nutrition, adequacy 
of vitamin supplies, a well poised and integrated nervous sjstem free of 
excessive strain, and to avoid overwork It need hardly be said, even paren 
theticallj, that many of these measures ate, m turn, conditioned by social 
and economic circumstances over which societj , and not tlie physician, has 
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control In vnc\\ of the apparent relationship behscen focal sepsis and 
atrophic arthntis it would also seem logical that prerentue medical mens 
mes should include prosasion for the earU eradicatiou of focal sepsis 
preferabh before organic joint disease has set in In order tliat attention 
mai be directed to these factors at the proper time the phjsician must 
examine the patient carefulh and pa\ scrupulous attention to the correc 
tion of cien abnomiahti he finds m the course of the routine penodic 
phisical chccU p Prcicntiie measures are to be cspecialli applied among 
those individuals ulio present some hint of the rheumatic constitution 
either because of an obiious familial disposition to the disease as revealed 
bv the liiston or because of the presence of those stigmata of the artlmtic 
contilutioii vve have alreadv discussed 

PROGNOSIS 

It IS not ahvavs possible to forecast the eventual outcome of the disease 
In j smjll proportion of cases the patients inherent susccptibilitv to it or 
other unfavorable circumstances mav lead to crippling and lifelong in 
valtdism On the other hand there ate mild eases lu winch despite the 
inadcquacs or lack of treatment sufficient natural resistance is mustered to 
combat the disease ilctuccn these two extremes arc mam other patients 
senousU affected with widespread imoKcmcnt of joints who max under 
ideal circumstances make either a complete rccovcrv or achieve ancst or 
qtiicsccncc of the process and rauain rcusoiiablv free of disabling main 
fcstatioiis 

Hie outcome is dutcnuuicd to a great extent b\ the adcqiua of treat 
ment during the carlx stages of the disease Ihat depends iii turn on how 
interested and how well infuruicd the phvsicun is who sees the patient at 
the onset of the arthritis It depends also on whether the phvsicun and 
patient will submit to the rcqmraiicnts of logical thcrap) or whether thev 
will angle constantlv for some quick suic<urc It is not casx for the patient 
with artlmtis to accept the rigorous discipline imposed bv this disease He 
iiimt learn to do so Iiowcvcr and the phvsicun can help bv teaching him 
how lilt patient fiimt luic not ouh the desire but the will to get well 
vet he nmst giurd against tension over Hie battle lest he become worn o it 

IIic facts {Ktintmg most cicjilv to what is being accomplished arc the 
actual results Careful cvahution of clinical records bv competent aulhon 
tics with brge cxpcnciicc in the trcatiucnt of arthritis reveals the cncourag 
mg fact that ", to cp pet cent of the patients with cluonic arthritis uuv 
be helped either to eomplclc iccovcrx or to definite nuprovcniciil \ppro\i 
iiutclv per cent haic Ikxii found to rccoicr coniplctclv IIiis is an im 
prcssivc figure csjicciallv lu Hie light of the fact that most of these patients 
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\scre in the advanced stages of the disease Often such patients had run the 
gamut of therapeutic measures before consulting a physician interested in 
arthritis Ihc results of thorough tieatmcnt of patients with this disease, 
including those with less severe forms, would undoubtedly reveal a much 
higher proportion of very gratifying results The impression that arthritis 
is an incurable disease must Ire revised On the coiitrarj, there is imich 
reason for hope for the patient with chrome arthritis Ihc road to recovery 
may be long and devious, it is often slippery, hut it is one which today may 
be tihcn with confidence 
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control In \ia\ of the apparent relationship beh^een fcxal sepsis and 
atrophic arthntis it ssould also seem logical that pre\enti\e medical meas- 
ures should include prosision for the earh eradication of focal sepsis, 
prcferabU before organic jomt disease has set in In order that attention 
mas directed to these factors at the proper time, the ph\-sician must 
examine t ic pahent carefulK and pa\ scrupulous attention to the conec 
tion o abnomialih he finds in the course of the rouhne penodic 

pin sical checkup Presentne measures are to be especialh applied among 
those mdmduals who present some hint of the rheumatic constitution 
either ^use of an obsious familial disposihon to the disease as resealed 
' f iston or because of the presence of those stigmata of the arthnbe 
conhtution we have ahead; discussed 


PROGNOSIS 

It IS not alwaw possible to forecast the cientual outcome of the disease, 
pro^rtion of cases Uic patients inherent susccptibilih to it or 
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were in the advanced stages of the disease Often such patients had run the 
gamut of therapeutic measures before consulting a phjsician interested in 
arthntis The results of tliorough treatment of patients with this disease, 
including those with less severe forms, would undoubtedly reveal a much 
higher proportion of very gratifying results 'I lie impression that arthritis 
IS an incurable disease must be revised On tlic contrary, there is much 
reason for hope for the patient with chronic arthritis 'Hie road to recovery 
may be long and devious, it is often slippery, Init it is one which today may 
be tahen with confidence 
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control In new of the apparent relationship between focal sepsis and 
atrophic arthritis, it would also seem logical that presentne medical mcas 
urcs should include provision for the earlv eradication of focal sepsis 
prcferablv before organic joint disease has set in In order that attention 
mav be directed to these factors at the proper time, the phjsician must 
e\amine the patient carcfullv and par scrupulous attention to the correc 
tion of everv abnormalih he finds in the oiurse of the routine, penodic 
phvsical checkup Preventive measures are to be cspeciallv applied among 
tiose individuals who present some hint of the rheumatic constitution, 
eit icr because of an obvious familial disposition to the disease as revealed 
bv the historv, or because of the presence of those stigmata of the arthntic 
contitution we have alrcadv discussed 
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were in the advanced stages of the disease Often such patients had run the 
gamut of therapeutic measures before consulting a physician interested m 
arthritis The results of thorough ticatnicnt of patients with this disease, 
including those with less severe fonns, would undoubtedly reveal a much 
higher proportion of very gratifying results Ilic impression that arthritis 
IS an incurable disease must be revued On the contrary, there is much 
reason for hope for the piticnt with chrome arthritis Hie road to recovery 
mi) be long and devious, it is often shpjjcr), but it is one which today may 
be til^cn with confidence 
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THE PREVENTION AND CORRECTION OF 
DEFORMITIES IN CHRONIC ARTHRITIS 


Throughout the ages nature lias cured many cases of arthritis, the 
infection burning itself out m time, but leaving behind painless deformed 
derelicts If the pain of the disease has been alleviated the deformities 
nith their consequent discouragement, Irave persisted We niaj question 
not without justification, the gam m the patients' recovery from the systemic 
infection if thc> arc to be preserved for a life of helplessness 
Suppression of the systemic process is not enough No matter how well 
chosen and how carefully applied a program of treatment for arthritis may 
be, it will fad in its purpose that is the restoration of a nonnal individual 
if it does not achieve two general objectives quiescence of tlie inflammatory 
process and, while this is being done, prevention of defonmty 
Deformities in arthritis are not inevitable, they do not just occur, they 
develop because someone has not known how, or has not exerted the effort 
to prevent them And once they have occurred their correction is difficult, 
if not impossible Hence tlie emphasis on prevention 

One must be particularly alert to prevent chrome deformities m atrophic 
arthritis where the tendency to defomiity is initiated by the earliest patho 
logic changes in the penarticular tissues, changes which, unrelieved, become 
increasingly more pronounced and more damaging We have effective 
means of combating the threat of arthritic deformihcs, and, if these thera 
pcutic weapons demand exacting labonous application, it is no reason for 
not making the most of them The labor will be more than rewarding 
Steering an arthritic patient through tlie nisny vicissitudes of the Sj stemic 
infection, for montlis or years, deserves better results than those generally 
attained in the past the cured patients with dreadful deformities of 
various grades, with bent and partially fixed knees, with distorted and pain 
ful feet, and w itli ankylosed wrists, fingers, or elbows In the past the failure 
to prevent these deformities has helped to swell the appalling number of 
arthritic cripples The histones of such patients often reveal that these 
deformities developed and progressed so insidiously that the patient and the 
phy sician are frequently unable to recall when they actually began 
To understand the rationale of the program of therapy aiming at the 
167 
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prevention of defonnities one must lia\c clcarU in mind the train of dis 
liirbanccs constituting the pathologic ph}Siolog\ in the joints in atrophic 
arthntis the factors which bnng them about and which perpetuate them 
ITirce factors in atrophic arthritis operate to produce joint damage the 
painful muscle spasm atrophs of muscles and contracture of periarticular 
tissues and possible 6brous union and ankslosis through proliferation of 
graiuilatioii tissue and destruction of cartilage Tliere has been a tendencj 
m the past to look upon these occurrences as mesrtable Tliat is decidedly 
not the case \ctual cvpcncnce shows that the hamiful influence of these 
factors can be modified or entiieU presented in almost e\er\ case sase 
those exceptional instances m which the destnictiye process within the 
joints IS a fulminating one from the start 
Tlie dnsing force leading to the damaging deformities is pain for pain 
about the joints and soreness of the muscles are the dominant factors 
controlling the function of the articulations during the actne phases of 
atrophic arthritis To splint the inflanicd and painful joints to reliesc 
them of the added pain of motion there dcsclops spasm of the surround 
ing muscles particularly aUcays the flexor groups spasm which is inyolun 
tanh and incessantly niaintamcd Exudation and swelling yvithin the joint 
as well as m the periarticular structures aggravate this tendency to m 
activity 

Unmolested the patient is grateful for wliatcycr relief from pain is af 
forded him in this wav but with tunc the spastic flexor muscles become 
atrophied and contracted motion becomes more painful hence more hm 
ited and soon all the sequelae of deformity arc evident Tims are produced 
the flexion dcfomiitics and cxen subluxations at the joints With the joints 
in abiioniial positions contracture of the capsular structures and atrophv 
of the muscles prevent resumphoii of noniial alignment at the joints the 
dcfoiiiiitics being thus maintained and perpetuated When weightbearing 
joints of the lower extremities arc involved the strain of weightbearing 
if not cliimnatcd adds its share to exaggerating the dcfonnit) bj producing 
additional injury through traumatic insults on joints in functional!) abnor 
mal alignment Meanwhile, the inflammatorv synovial pannus within tlic 
joint and the destructive changes in the articular cartilage are proceeding 
toward pcniuncnt ankylosis 

io prevent these dcfomiitics the phjsiaan must anticipate natures at 
tempts to secure physiologic rest for the diseased articulations Fixation bv 
sp lilting may be entirely adcqiutc for those joints of the upper extremities 
w lie 1 do not bear body weight but for thoscof the lower extremities which 
in addition to the function of locomotion arc burdened also with carrying 
the weight of the body relief from tlut burden bv rest iii bed becomes an 
iiidispcnublc ncccssit) 
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Prevention of serious damage to inflamed joints is possible at the earliest 
stages of the disease, a little later it may be too late Tlie idea of the patient, 
bolstered, unfortunately, b> the advice so often given him, to keep walking 
no matter how much it hurts,” is the shortest route to the wheel chair 
Recovery from arthntis sometimes occurs despite full activity, but not be 
cause of it On the other hand, the ankyloses that develop in patients, 
while in bed, cannot be attributed to the bed rest, they are generally the 
result of improper medical supervision and treatment, or of accepting con 
finement too late, that is, onh wlien forced into inactivity by too drastic 
destruction of the articulations, or by deformitv 

It IS not generally realized what relief from pain can be afforded the sick 
arthritic patient by merely splinting all of the inflamed joints and relieving 
them of the strain of unguarded mmeinenls and of constantly maintained 
muscle spasm \Vlien such splinting is combined with daily exercises, thus 
not permitting complete nnmobihty for too long stretches at one tune, 
prevention of contracture of muscles and capsule, and of ankylosis, is prac 
tically certain It is the authors belief that if every inOained joint in these 
patients were moved, either passively or actively, at least once a day, through 
the fullest arc of its normal range of motion, ankylosis of joints would be the 
rarest sequel of arthritis 

On the other hand, permitting a patient unhmitcd use of his inflamed, 
sick joints, and particularlv weight bcanng joints, probably accounts for a 
large share of the inflammatory reaction and damage tliat we now see in 
arthritis Tins is easily proved by observing how quickly some resolution of 
exudation, swelling and pam occurs when an actively ill patient is merely 
put at rest and the joints immobilized The more acute the inflammatory 
process and the more recent the arthritis the more striking is the evidence 
of improvement on relief from physiologic trauma No doubt, the severity 
of an arthritic process is actually nincli exa^erated before this extrinsic 
traumatic factor is eliminated I prefer, therefore, to estimate the sexenty of 
a given arthritic process after a short prehnimarv period of observation 
dunng which time the patient is coiiiincd to bed and the joints are appro 
pnatefyprotectaJ fturrr ph^fioiog/c trsutus Such an 

estimate is always more accurate, and frequently more encouraging, than 
that of the initial cvanimatioi? at the office The situation is comparable 
to that of the patient with diabetes, who, when he first presents himself for 
treatment, may exhibit a dangerous state of marked hyperglycemia, glyco 
suria, and acidosis — largely the result of excessive carbohydrate intake and 
ciinudative extniwc strain on his ghcogen metabolism — but who after a 
few days’ treitnicnt, with appropnate restriction of carbohydrate and ad 
ministration of insnhn, tunis out to have a relatnelv mild diabetes easv to 
control 
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It IS gcnerallj impossible to piedict for how long a period of time rest of 
tlie joints must be earned out Several months mav be the minimum though 
when the arthritis is severe a vear or two may be required It is a safe gen 
cral rule that the earlier rest is resorted to the less w ill be the time required 
Hus phase of the treatment injcets a problem which in practice is not 
alwavs casv to sunnount Tlie patient in the earlj stages of his rheumatic 
affection is not lilelv to accept confinement to bed readily thinhing his 
joint imolvcment too Invial for such a drastic measure He may argue that 
such confinement spells economic hardship which to many it actually does 
but most often the patient indicates that he wants to fight his disease 
with valor Regardless of distress from pain he wants to keep going as 
he savs to keep the joints from stiffening up In this way he hopes he will 
not repeat the awful spectacle of the patient he knows who kept going 
vv ith arthntis for v ears but once submitting to confinement to bed lias not 
left lus wheel chair or bed to walk again He will argue that he will do 
anv thing if vou will but waive that injuiiclion that he remain in bed I will 
follow strictlv anv diet I will come to vour office for treatments as often 
as vou wish he will implore but do not insist on my going to bed And 
as wc have alrcadv hinted his arguments may be genuine enough Tlie 
economic hardship imposed on the breadwinner or the housewife bv con 
finemcnl to bed mav be serious deserving the phvsician s utmost considera 
tion and svinpalhv Manv of these patients have no one to care for them 
or to take their place in the home 

I acilitics for hospitalization of the vast number of patients with arthritis 
is now wocfullv inadequate and the cost of hospital facilities for long penods 
IS bcvoiid the reach of manv of them For these patients adequate facilities 
for home care must be improvised and facilities for institutional care 
enlarged 


rROCllDURL I OR 1 IIF PREVENTION AND CORRECIION 
OI DCFORMin 

\\1ijI procedure spccificallv will prevail excessive joint damage and 
dcfonmtv when instituted at the verv start of the disease? Tins is the phase 
of arthritis willi which the fainiK phvsician is cliicflv concerned At such 
tunc he is the one most hkclv to be called upon for treatment 

1 1 1 C onset tlicrc is pain soraicss in the joints and muscles probablv 
sonic c cgrcc of paiarticiilar swelling and nmsclc spasm llie patient him 
scit IS anxious almost cxdusivelv alxiut the relief of pain he rarclv suspects 
tnc graver implications of lus disease Die plivsiciaii though must not be 

con cii \Mt j ilic mere relief of pain Me must seek to place the joints as 
well as iiic juticut m a position which will afford maxiimiin protection 
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from further damage to )omt structures, that will aid resolution of the 
mflammatorj process in the joints, present further niuscfe spasm and resolve 
that which is already present, maintain the best integrity of the muscula 
turc, preventing its atrophy and contracture, and, bv doing all of these 
things, prevent flexion dcfonmtics To accomplish all of this, rest for the 
inflamed joints is the primary essential, but it must be carried out m such 
a way that it maintains the phvsiologic mtegntv of the articulations, for a 
thoroughly healed joint that does not work is small consolaboii to the 
patient 

Rest for inflamed joints ina\ be provided either by relieving them of 
functional strain or, when there is muscle spasm, by fixation in splints or 
plaster casts which may be cut to provide properly fitting, removable plaster 
shells We have also cmplovcd cellulose compound casts for such fixation * 
They have proved extremely satisfactory, they are much lighter m weight 
than plaster casts, are washable and durable, and, because of greater resili 
cncy of the material, permit easy removal when necessary 

Tlie joints arc fixed as far as possible m the position of extension During 
the most active phase of the inflammatory process, tlicse supports may be 
left on for two or tliree days TJiey should then be removed and passive 
or active motion instituted for a few minutes each day, with complete rest 
between times Motion is carried out slowly, deliberately, within the limits 
of pain Actne motion is the most important although assistive support 
may extend the degree of mobility Active exercises are increased m range 
and frequency as conditions permit, depending largely on the absence of 
pain and protectnc muscle spasm Wliile motion in the joints should be 
attempted as early as possible, il should not be overdone when the process 
is most acute, as excessive motion at this time may increase the activity of 
inflammation in the joints Gradually, the splints arc dispensed with for 
longer penods, during which time baking, light massage of the muscles, and 
active exercises are practiced Later, group muscle exercises are extended 
by appropriate occupational therapy But even when acute activity of the 
process has largely subsided, tlie use of splints at night may be indispensable 
to prevent spasm, flexion and contracture of muscles during sleep 

^\^3at can be done when the joints have already begun to flex, that is, 
when the first chance of preventing defomuty has been missed, depends 
on the degree of deformity present and the cause of it If the extent of the 
deformity is only slight, flexion having only recently begun as a result of 
muscle spasm and early muscular contracture, correction may still be a very 
simple matter Merely splinting such joints in the position in which they 
are found, and maintaining iminobihzaboii for a day or two, may relax 

• Tile bandage used in maljng tliese casts is distnbuted by Bauer & Black Ne« \ork 
and Le\ns Manufacturing Co , XV'alpolc, Mass , under the trade name of ‘ Castex ‘ 
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muscle spasm sufficient!) to permit some straightening of the loint when 
the splint IS remo\ ed and phs siotherapv applied If this happens and a few 
degrees of e\tension have been gained a new plaster splint ina\ be applied 
m the corrected position and with continued rest heat massage and 
c\crcises further correction ma) be possible Tins procedure mav be re 
peated indefimteh until full rcla\ahon of muscle spasm is effected and 
with it full restoration of normal alignment at the joints Tins t)pe of cor 
rectivc splinting is applicable to almost every joint 

In appropriate cases the correction attained mav be maintained with shin 
traction for a time m order to induce the fullest degree of stretching of 
prcuoush contracted flexor muscles 

WHien the deformitv is more pronounced m degree is of longer durabon 
is alrcadv maintained bv shortening of the responsible muscles — gencralh 
tlic flexors — and is complicated further b\ contracture of the periarticular 
capsule rest alone will induce little change in the degree of dcforniit) 
Some extrinsic force must now be added to effect straightening of such 
joints Tins force mav be supplied bv (i) gradual manual manipulation 
over an extended period of time coinbmcd with physiotherapy (z) shin 
traction (5) wedging of casts (4) forcible manipulation with the patient 
under anesthesia ( 5) application of sheletal traction and (6) open surgical 
procedures 

1 Gradual manual iiiaiiipulatioii may in tune be thoroughlv effective in 
attaining complete correction of minor grades of dcfonnitv if the maiiipu 
lation IS performed bv one experienced in the method that is one who 
hnows how far to proceed each time to mahe the maxmuim gam without 
Ihrownug obstacles m lus own wav bv overtaxing the capacity of the joint 
bv too much trauma and the morale of the i>atient bv too much pain 
When corrcctlv earned out such manipulation viclds consistent though 
siinll gains each time Ilirough the cumulative effects of the manipulative 
treatment and the concomitant spliiiliiig traction physiothcrapv massage 
and exercises complete coiicclioii of the dcfonmty is brought about as 
wcl! as improvcinciit m the functional iiitcgntv of the musculature M 
though on the whole this is a slow plodding maimer of correcting dcforiin 
tics it IS an emmentiv satisfactoix one from the standpoint of the fiinc 
tional result that mav be obtained \iid m the last analvsis tlie functional 
cajucilv of llic joints after correction is what counts the most 

- in traction is applicable chicflv to knee flexion dcfomiilics of niild 
seventv caused cxchisivclv bv muscle spasm or contracture It has the 
advantage of acting coustanth but at the same time i>cnmtling rcadilv the 
application r f phvsiul thcrapv Iractioii is instituted iii the line of dc 

onmtv and liecamc this changes with iiiiprovciucnt it requires frequent 
icaligmiicnt n -» 
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arc an CACtllcnt means of exerting traction for correcting 
dcforinit) in tlic fingers and hands, and may be cinplo)ed to better ad 
\antage following initial manipulation under anesthesia 

3 Wedging of casts is one of the coininonlv cmpIo)cd methods for the 
correction of flexion deformities A plaster cast is applied to the limb, the 
cast being then divided on the flexor surfiicc and wedges inserted so as to 
force the limb into extension progressive!) 'I here arc some disadvantages, 
such as the possibilitv of posterior subluvation of the tibia when knee flexion 
defonnity is pronounced, and also the more remote danger of fracturing of 
dennnerahzccl bone 

Turn buckles mav be cmplovcd with plaster casts instead of wedges, par 
ticularlv for the elbows and knees 

4 Manipulation of |Oints, with the i>atient under anesthesia, is a method 
well adapted to the correction of dcformilv caused by moderate degrees of 
muscular and capsular coutracture, and is effective in breaking up of mtra 
articular and periarticular adhesions which would not )ield to the more 
gentle, gradual manipulation already described Tins procedure has been 
accorded wider cmplovmcnt, with greater success, since its advantages and 
limitations have become more siiecifically known Obviousl), such forcible 
manipulation, with tlic teanng of adhesions, may result m some flare up of 
activitj' of the arthritic inflammatory process It must not, therefore, be at 
tempted at the height of activity of the disease if one is to avoid increased 
destruction of mtra articular tissues and ankylosis However, if more con 
setvahve measures tried over a period of weeks or months are ineffective 
in reducing the degree of deformity, and the arthritis is essentially quies 
cent, it is not necessary to wait until all activity of the arthritic process 
has ceased 

On the whole, the advantages of manipulation outweigh the risk of the 
procedure even in the face of some residual activity of the arthritic process 
The possibility of temporary activation of the inflammatory process is to 
be feared less than the danger of firm fibrous ankylosis because of delay m 
undertaking niainpulation It must be rcnieinbered. too, that atrophy pro- 
gresses as the [onits reniam jwmobrle In any event, however, one should 
anticipate some degree of activation of the process and be prepared to 
employ such measures as would aid m combating this effect 

Wc frequently give blood transfusions after manipulation, particularly 
when there is anv significant nse m temperature or acceleration of sedimen 
tation rate, and have found them of distinct value Tlie joints are treated bv 
splinting in the corrected position, and pliysiotlierapy as well as exercises 
arc instituted as early as possible 

Manipulation is not entirely free of potential hazards, such as excessive 
damage to joint structures, rupture of blood vessels, and even fracture of 
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muscle spasm sufficient!} to permit some straightening of the joint when 
the splint IS remosed and ph}Siotheiap} applied If this happens, and a few 
degrees of extension have been gained, a new plaster splint mas be applied 
in the corrected position and, with continued rest, heat, massage, and 
cxerases further correction mav be possible Tins procedure may be re 
pcated indefimteU until full relaxation of muscle spasm is effected, and 
with it, full restoration of normal alignment at the joints This type of cor 
rcctne splinting is applicable to almost cverv joint 

In appropriate cases the correction attained nn\ be maintained with sl^in 
traction for a tune, in order to induce the fullest degree of stretching of 
prc\ lously contracted flexor muscles 

WHicn llie deformity is more pronounced in degree, is of longer duration, 
is alreads maintained b\ shortening of the responsible muscles — generally 
the flexors — and is complicated, further, by contracture of the periarticular 
capsule, rest alone will induce little change in the degree of defomiily 
Some extrinsic force must now be added to effect straightening of such 
joints Tins force may be supplied b\ (i) gradual manual manipulation 
o\cr an extended period of time, combined witli physiotherapy, {2) skm 
traction, (3) wedging of casts, (^) forcible manipulation with the patient 
under anesthesia, {5) application of skeletal traction, and (6) open surgical 
procedures 

1 Gradual inamial inaiupulation may, 111 time be thoroughU effcctise m 
attaining complete correction of minor grades of defonnitx, if the manipu 
lation is performed b\ one experienced m the method, that is one who 
knows how far to proceed each lime to make the maximum gam without 
throwing obstacles m Ins own wav b\ overtaxing the capacity of the joint 
bv too much trauma and the morale of the patient by too much pain 
When concctlv earned out, such mampubtion vields consistent, though 
small gams each time Fluougli the ciinuilahvc effects of the manijjulative 
Ircalmcnt and the concomitant splinting traction, physiothcrapv, massage, 
and exercises complete correction of the dcfomntv is brought about, as 
well IS improvement in the functional iiitcgntv of the nuisciilatnrc A 1 
t miigh on the whole, this is a slow, plodding manner of correcting dcformi 
tics, It IS an cinniciitlv salivfactorv one from the standpoint of the func 
tional result that mav l>c obtained And, in the last anahsis, the functional 
cajucilv of tlic joints after concctioii is what counts the most 

- Skin (mctjoii IS applicable chiefly to knee flexion deformities of mild 
seventy, caused exclusively by muscle spasm or contracture It has the 
idvaiitagc of acting constanlK but at llic same time permitting readily the 
ijiplicjtion of physical therapy liactioii is mstiliitcd in the line of (It 
^onmtv, and bexanse this changes with iniprovcinent. it requires frequent 
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Baii/o sj)Iints arc an t\ccllait means of exerting traction for correcting 
dcfomnti in tlic fingers and hands, and may be cnjplo3cd to better ad 
v-antage following initnl manipulation under anesthesia 

3 Wedging of casts is one of tJie connnonl) cniplovcd methods for tJie 
correction of flexion deformities A plaster cast is applied to the limb, the 
cast being then divided on the flexor surface and wedges inserted so as to 
force the hmb into extension progressneU flicrc arc some disadvantages, 
such as the possibihh of postenor siibhixjtioii of tlic tibia wlicii hnee flexion 
dcfonmtv is pronounced, and also the more remote danger of fracturing of 
demineralized bone 

Turn buckles mav be emplovcd with plaster casts instead of wedges, par 
ticularlv for the elbows and knees 

4 Alanipulatioii of joints with the patient under anesthesia, is a method 
well adapted to the correction of dcfonmtv caused bv moderate degrees of 
muscular and capsular contracture and is effective m breaking up of mtra 
articular and pcnarticiilar adhesions which would not >icld to the more 
gentle, gradual manipulation already described This procedure has been 
accorded wider employment, with greater success, since its advantages and 
limitations have become more specificallv known Obviously, such forcible 
manipulation, with the tcanng of adhesions, may result m some flare up of 
activity of the arthntic inflammatory process It must not. therefore, be at 
tempted at the height of activity of the disease if one is to avoid increased 
destruction of mtra articular tissues and ankylosis However, if more con 
senahie measures tried over a period of weeks or months are ineffective 
in teduaug the degree of deformity, and the arthritis is essentially quies 
cent, it IS not necessary to wait until all activity of the arthritic process 
has ceased 

On the whole, the advantages of manipulation outweigh the risk of tlie 
procedure even in the face of some residual activity of the arthritic process 
The possibility of temporary activation of the inflammatory process is to 
be feared less than the danger of firm fibrous ankylosis because of delay in 
undertaking manipulation It must be remembered, too, that atrophy pro 
grasses as the joints remain immobile In any event, however, one should 
anticipate some degree of activation of the process and be prepared to 
employ such measures as would aid in combating this effect 

We frequently give blood transfusions after manipulation, particularly 
when there is any significant nse in temperature or acceleration of sedimen 
tation rate, and have found them of distinct value Tlie joints are treated by 
splinting m the corrected position, and plivsiotherapv as well as exercises 
are instituted as early as possible 

Manipulation is not entirely free of potential hazards, such as excessive 
damage to joint structures, rupture of blood vessels, and even fracture of 
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demineralized bones E\penence in the selection of cases the skill of the 
operator and the gentleness with which manipulabon is earned out deter 
mine the extent to which damage from this procedure niaj be aioided 
5 Skeletal traction m the line of deformitv pro\ides another method of 
o\erconiing flexion contracture It is particularlv adapted to correction of 
knee flexion deformities and must sometimes be supplemented b\ surgical 
operations direct^ against shortened tendons of hamstring muscles, the 
iliotibial band and the posterior portion of the capsule 
hor \cr\ pronounced flexion contractures at the knee when the maxi 
mum extension is a right angle operatne surgical freeing of tlie muscular 
and capsular stnicturcs mav be combined with skeletal traction to restore 
iiomial alignment and a functionalK useful knee Surgerj would prose like 
wise effeclne in long standing contractures which, though not severe pre 
sent particular resistance to stretching of muscles and capsule and danger 
of injuniig the common peroneal iicne Tlic technique for skeletal traction 
and the supplementarv operative procedures applicable to the correction of 
arthritic flexion deformities at the knees have been well described and 


illustrated bv Ilaggart (1955) 

6 Surgical procedures aiming at the rehabilitation of arthritic cripples 
present important aids in the treatment of the most disabling effects of 
atrophic aithntis Tlic skillful handling of even advrinccd cases bv co-opera 
tivc efforts of the internist and competent orthopedist mav restore some 
bedridden invalids to lives of relative usefulness and happiness Even 
partial restoration of joint function to one who has been completely dis 
ablcd mav be worth much more than full restoration of funchon to one 
who was onlj partiallv incapacitated 

Hie success of surgical trcatiiicnt of arthritic dcfonmtics depends upon 
mam factors (1) the proper selection of pahents from the standpoint of 
quiescence of the arthritic process, (z) the morale of the patient and his 
un crstandiiig of and enthusiasm for the undertaking on which he is cm 
“'S (3) competence of the orthopedist and his experience in the 
surgerv of arthritic joints (q) avaibblc facilities for the nccessan preopera 
live and jsostojxirativc management of these cases 

Omesccnce of tlic aillinfic mflaiiiiiiatoT) process is a most essential 
ffcimsite- otherwise there is danger of recurrence llic longer the process 
has I)cen quiescent the less likclv is the possibihtv of a flare up after opera 
ion c cnmmiig when an arthniic |omt is quiescent or active is not alvva)S 
a simp c matter In addition to the clinical evidence from the historv and 
^miiution one iiuv obtain helpful data from the sedimentation test and 
S count paiticularlv from stiidv of the degree of maturation of the 
I vmoqihonuclcar cells A nonnal scdniicntatioii rale and the absence 
>t too great a proixirtioii of iioiifibmcnlcd iicutrophilcs ate important con 
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finnator)- data when all the other c\idcnce points in the direction of qmes 
ccncc of the inflaminatorv process Tlic significance of slight or moderate 
acceleration of the sedimentation rate, when clinical evidence indicates 
inactivity of the arthritic process is more difficult to evaluate Tlie author's 
cxpcncnce indicates that acceleration of the sedimentation rate beyond its 
nonnal range is probably always a reflection of residual actiyity of mflamma 
tion, definitely so pathologically although not necessarily of sufficient sig 
mficance clinically In other yyoids, a lomt practically inactiye by all clinical 
criteria may ncycrtheless be the site of old cartilage erosion and of a thick 
synovial pannus which harbor iiiflainniatory foci and cause an increased 
rate of sedimentation The inflammatory process there may be so attenu 
ated, howeycr, as to offer no drayyback to successful surgical reconstruction 
of the joint Moreover, yyith multiple joint imolvemcnt, an increased rate 
of sedimentation may be the result of activity of infection in joints other 
than those for yyhich operation is contemplated 

For all these reasons it is at limes necessary to drayv conclusions as to 
whether an old arthritic joint is iipc for surgical intervention on the basis of 
clinical evidence alone Absence of pam and tenderness for a long time (for 
at least si\ months or a year), total freedom from even temporary exacerba 
faons of inflammation and soreness — these would indicate quiescence of the 
inflammatory process Pain and soreness on motion at the joint may, how 
eyer, result from mechanical causes — cartilage erosion, slight dislocations 
of a flail joint, impingement upon tags of synovial pannus — eyen though 
the infl-immatory process has been entirely extinguished Experience helps 
greatly in deciding yyhether the arthritis is active or quiescent, but withal 
one may not be quite sure In that case it is generally better to wait and 
observe the situation more closely Sometimes, however, it is advisable to 
cany out certain operative procedures before complete quiescence has been 
attained, in order to save a joint threatened with complete loss of function 

Tlie crippled patient who is to be accepted for surgical rehabilitation 
must have intelligence, a clear idea of what is likely to be accomplished, and 
an equally clear idea of what cannot be accomplished in his case He is not 
3 go^ caadidsts for an etteusive program of rehabihtatjon jf he docs uot 
display actual enthusiasm at the prospect of even partial restoration of use 
ful function As Dr Osgood put it ‘He must beg for these measures, as 
these patients often will if the proposition is put to them properly ” 

Tlie ortliopcdist must be interested m this difficult branch of his surgical 
practice and have a special cxpcncnce m the management of these cases and 
their peculiar problems 

Tlie facilities for adequate preoperative and postoperative care are no 
less important than all the other attnbutes of the surgical problem A 
perfectly free, well fashioned aihculabon, anatomically, is of little use 
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unless there is adequate muscle power for function Preoperative muscle 
training is of great help, because, with such preparation, the patient can 
start the various muscle evercises required soon after operation and thus 
attain muscular power and control earlier and more effectivelj Phjsical 
Ihcrapv generallv neccssarv for an extended period of time after operation, 
rcallv consolidates all its gams 

A vanctv of operative procedures maj be emploved in the rehabilitation 
of cnpplcd patients I shall mention bnefly onlj the more important ones 
or those most frcqucntlv emplojed 

Sviiovcctonn or excision of Ihichcncd hyperplastic synovial membrane 
may afford relief from a mechanical handicap which cannot be eliminated 
otherwise The thichcned svnovia thrown into folds and with many project 
mg vilh, causes mechanical interference with joint function or is the cause 
of pain as the projecting folds are cauglit and pinched between the articular 
surfaces of the bones Such thickened synovia, requiring excision is en 
countered most often in the knees It is understood, of course, that the 
operation is applicable only to cases of long standing in which the mflam 
matory process is quiescent or at a standstill Synovectomy should not be 
performed before the effect of rest and medical treatment has been noted 
for, in the earlier stages when the inflammatory process is still active 
remarkable resolution of tluckening mav ensue as the inflammatory process 
subsides under adequate medical care Furthermore, indiscnmmate resort 
to this surgical procedure may lead to poor results with limitation of joint 
motion and rccutrcncc of pam m those who should not have been operated 
upon Pollow mg operation, in well selected cases there occurs regeneration 
of a sufficicntlv good substitute for tlic svnovial lining to yield a good 
freely movable, painless joint Flic operation is not fomndablc Tlie begin 
mng of active motion mav be encouraged within a week after operation, and 
weight hcanng nny be possible wilhin four to eight weeks 

Capsiilotoiin or capsuloplasly may yield complete restoration of joint 
function which might otherwise be impossible to secure Capsular con 
traction alone mav cause marked functional unpairmcnt even when tlicrc is 
but slight damage to the articular cartilage and svnovial membrane Mam 
vears ago Dt David Silver cinpbasi/cd the role of the capsule m joint con 
tracturc and dc'senbed a method of freeing the joint from such capsular 
changes Wilson, too, later cmplusizcd the value of posterior capsuloplasl) 
III cc^ani flexion contractures of the knee He pointed out the tranendous 
handicap winch results from limitation of full extension of the knees result 
mg from conlractmc of lire iMistcrior cipsults pirticnlarly since such con 
truliucisfictiututlv bilateral iiid when proiioimccd, mav lead to coiiijilctc 
imahdisin Hit ojKration is of course applicable to those eases m which 

1 C capsubr contracture is of such n degree or duration that it eamiol be 
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rcjdil) or safely relieved bv such procedures as manual manipulation or 
wedging of casts The operation consists of an incision over the lateral 
aspect of the knee, dividing the iliotibial band of the fascia lata lengthening 
of the biceps tendon, opening of the posterior compartment of the 
knee and stripping awav the attachments of the posterior capsular ligaments 
to the femur, manipulating the knee into complete cvtension, ’ closure 
of the incision and the application of a plaster cast to maintain normal 
alignment Periods of active motion inav be begun at the end of two or 
three weeks, nightlv splinting should be continued for many months to 
prevent recurrence of the contracture Walking with the aid of a brace may 
be permitted at the end of five or sik weeks 

Osteotomies may be of use m correcting flcMOii dcfomntics of the knees 
when in addition to marked capsular contracture there is also considerable 
articular damage limiting greativ all motions at the knees Osteotomies niav 
also correct adducted legs when there is fixation at tlic hips 

Art/iropJjsty, the reconstruction of |omts or llic construction of new ones, 
may restore useful motion where previously none existed because of fibrous 
or bony ankvlosis It may restore painless motion when damage to articular 
cartilage has not led to fusion of the joint, but lias caused equally severe 
incapacity through pam Wilson summarizes Ins cxpenencc with arthro 
plasties as follows 

My first operations for the relief of ankylosis m atrophic arthritis were per 
formed approximately fifteen vearj ago and were accompanied by misgivings 
because of the warnings of cxpcncnccd surgeons tint such operations were m 
advisable in this disevse Tragedies have not resulted, there Invc been but few 
complete failures and on the whole the results have exceeded axpectations This 
experience has tended to mike me broaden the imlicatioiis for its use and I do 
not hesitate to idvisc it now in ciscs which I would not have considered 
operable by former standirds Even when there is later recurrence of tlie 
arthntis the new joint produced by arthroplasty retains its good function and 
shows no evidence of imolvcnient Ttic elbow and jaw give the best results, the 
knee the next best, and the hip follows closely after Weight bearing after arthro 
plasty of the knee or hip sliould be postponed uiibl the end of twelve weeks 
•avvi thew only v.vVh bvaet psotcctvow iVitlvroplavty oi the fvwgcr yowvte vs ^ 
tedious procedure but worthwhile results can be obtained when it is performed 
with proper technic 

Multiple irthroplastics Invc been perfonntd at different times in the same 
patients with, in some instances, remarkable functional improvement In case 
of bilateral ankylosis of the elbows double arthroplasty may be counted upon 
to give good results In case of bilateral ankylosis of the knees it is usually suffi 
cicnt to perform arthroplasty of a single knee altiiough m 2 patients I hav e done 
a double arthroplasty with fair results In ease of ankylosis of both hips and botli 
knees the attempt should be made to restore mohon m one hip and m the oppo- 
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bite knee Later it can be decided whether something should be attempted for 
the second hip 

L\cn in the most widespread arthritis with multiple ank}losis of joints 
leading to complete incapaciU multiple arthroplasties ha\e been per 
fomied thus enabling the patients to walk and use their arms so that they 
are no longer dependent on others for their every need 

The arthroplastv technique perfected by Smith Petersen employing 
vitalluim molds is an ingenious procedure which appears very promising 
It is particularlv applicable for reconstruction of badly destroyed hip joints 
m advanced hvpertrophic (osteo ) arthritis and of ankylosed hips in burned 
out cases of atrophic arthritis 

krthrodcsis although conceivably of use on rare occasions should be 
avoided whenever possible in atrophic arthntis The general aim of bring 
ing added rather than less motion to joints in this disease will bring greater 
satisfaction and fewer regrets 

Tenotomy is relatively limited m its usefulness m the surgical treatment 
of arllmtic deformities Subcutaneous tenotomies are sometimes useful 
however in the correction of certain deformities of the ankles or toes As 
alrcadv pointed out lengthening of the biceps tendon is sometimes required 
to pemut perfect extension of the knee when correcting long standing 
contractures of unusually pronounced degree 


nil PRr\c\rio\ \\d corrcction or deformities 

I\ THE FEET 

Hie feet seldom escape arthntic involvement when the condition m 
volv« multiple joints Arthritic affections of Die feet constitute a senous 
problem because tha disturb the inlcgnty of the pedestal for the entire 
lx)dv Lven nonnal feet arc subject to attacks of arthritis but when it is 
realized how frequently vanous types of static abnormahtv in the feet exist 
in ajiparcnt V healthy indnidnals it is not surprising that the feet arc 
a cc c so o ten and tliat the condition has a tendency to stubborn pro- 
gression unless circumstances arc made most propitious for rccov erv Hie 
cc present a particularly pressing demand for relief because the pam is 
likely to be SCVC7C and inav be incapaatatuig to an extreme 

me trauma of walking and weightbearing is more than we can fairlv 
foot to bear Hie intense pain is 
eiT«r» Ti ' ' direct effects of iiifianiination but also bv sccondan 
uniscular strain and of abnormal press ire at 
of pcti I ^ “"”‘lv Hie debility which gcncrallv predisposes to the onset 
of gcuciahzcxl artl.nns seldom fafls to level its effects L the suiporting 
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structures of the feet. Frequcntlj such phjsical debility only accentuates 
a static foot dcformit) which antedated by a long time the final episode 
of physical exhaustion, and, m some eases, actually contributed to its 
appearance In an) c\cnt, normal foot posture 111 a patient with arthritis 
IS rare, evidence of foot strain most common 

'Jliat the inflainnutorv process m the feet subsides in some eases despite 
the burden of postural foot strain is attributable to the inherent tendenc) 
of the disease toward cure 'io put every patient to such a test, m the face 
of static defects which cry for correction, is to sentence most of them to 
unnecessary torture and to |Cojxirdizc their chances for full recovery The 
strain of the whole body weight, the trauma of walking, the protective 
devices the patient unconsciously brings into play to alleviate pam — all 
these conspire to produce deformities, which interfere with the smooth 
functioning of the feet Nor is the effect confined there, for it may be a 
source of postural strain to the knees, hips, and back, severe enough to 
maintain the activity of arthritis m those joints The autlior has encountered 
eases m which correction of badly pronated feet and flattened arches opened 
the way for ultimate cure of the arthritis there, as well as in the knees, previ 
ously refractory to all otiier treatment 

As in all other phases of treatment, prevention or early correction of 
defonmties is most important Neglect of such early care brings about a 
tram of increasingly pronounced and fixed deformities which are e\ 
cccdmgly difficult to manage It leads to cartilage destruction, opening the 
way to ankylosis and loss of flexibility of the foot, or to muscle spasm and 
strain, producing serious static defects, which may become fixed, through 
contracture of muscles and ligaments Owing to the complicated structure 
of the foot and the interdependence of its various functional units, every 
ill effect produced is reflected m secondary changes m adjacent structures, 
with constantly increasing damage If deformities arc permitted to develop, 
they subject parts of the foot to undue pr«sure, leading, in turn, to ex 
qiusitely painful callosibes 

There is no more important measure of early treatment m the acute, 
subacute, or active chronic stages tlian absolute rest in bed Weight beanng 
must be entirely eliminated The feet must be supported m a neutral 
position to prevent deformity, and a cradle should be provided over them 
to eliminate pressure of bedclothes To eliminate the effect of muscle spasm, 
plaster or “castex” boots, or metal splints may be employed Tliesc boots are 
bivalved, made easily removable for the application of physical therapy 

Active exercises aimed at maintaining or improving muscle tone and foot 
posture should be instituted as early as possible, their range and frequency 
being increased as the subsidence of activity of the inflammatory process 
permits Only when all signs of acUvitj' of the arthntic process in the feet 
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lu\c disjppcjrcd should the patient be permitted to begin nalking Prior 
to this full correction should ha\e been made of all residual static defects 
Shoes should be concctU 6ttcd and specificall) altered to compensate for 
distortion of the arches pronation of the feet or \\hate\er other defect 
ina\ c\ist A \anct\ of mechanical aids (illustrated in the navt chapter) 
ma\ be utilized to present deformth and reliese strain and pain on ssalkiiig 
Dcs eloped defonmties mas be corrected bs gentle manipulation and 
phssiotheraps supplemented when indicated bs the application of plaster 
casts to maintain the correction secured AUsass the aim should be to attain 
as good a sscight bearing position as possible More scserc deformities ma\ 
require manipulation under anesthesia follosscd bv supportise treatment 
llic requisite pnuciplcs for successful manipulation base alreads been 
discussed 

Surgical correction of esen scscrc and extremcls disabling deformities 
ma) restore sufficient use of the feet to convert a bedridden im'alid into 
a useful person Surgical treatment of advanced foot deformities mav con 
stitutc a long drawn-out difficult but not insurmountable task, tlie results 
of which iiia\ be more gratihing than could be imagined from a view of the 
foot before operation 

Ilicsc in general arc some of the corrective procedures which mav be 
resorted to in the rehabilitation of patients who have for one reason or 
another dnftcd to the stage of |oint deforrmtv and phjsical incapacitv 
Hie author has not attempted to catalogue all of the manj corrective 
measures which arc actiulU called upon in the treatment of this phase of 
arthritis I o do so would onU befog the statement of the pnnciples in 
vohed these it is desired to cmplmizc here In actual practice the store 
of therapeutic measures available for the correction of defomiit} will be 
as extensive or as limited as the resourcefulness of the phvsician-orthopedist 
group in charge 

''' >Rl-\r\lENT or ARTHRITIS wn II 
RIIIRLNCr I O PREVENTION 01 DEFORMITIES 

I Do not run jnji fro,,, a cnppicd atlliriEc A defonned pahent is not 
liccessanu a hopeless one 

Ml the effort required to prevent joint dcfonnitv is infiintesiinal in 
proportion to that required for its correction after it lias developed 
> real the joints localh while vou treat the patient svstcinicallj 
q MUiaiialc and prevent muscle spasm— nature s attempt to splint the 
joiiits-bv e^nplovIllg cxtcnial support 
5 Mwavs coinbmc rest with cicrcisc of the joints Tlic more acute the 
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process the greater the need for rest, but never to the point of total 
exclusion of exercise 

6 Passive or active motion once or twice a day, during the most acute 
phases of the disease, will msurcagainstankjlosis m most cases 

7 Driving the patient to excessive use of the )oints, particularly when the 
arthritic process is active, will do more harm than good 

8 \Vlien an arthritic patient, treated by a properly balmced ratio of rest 
and exercise, develops anUlosis of joints, while m bed, it may be ac 
cepted that such deformity occurred despite the bed rest and not be 
cause of it 

9 Most deformities and hmitabon of mobility of joints, are caused not by 
bony anh)losis, but bj fibrous contracture of penarticular soft tissues 
and muscles 

10 Partial, but useful, restoration of function to an individual with arthritis 
who lias been fotallj disabled is more gratifying an achievement than 
complete restoration to normal of an individual who was only par 
tially incapacitated 
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CHAPTER XV 


AN ILLUSTRATED GUIDE TO THE RECOGNI- 
TION OF THE CHARACTER AND CAUSES OF 
ARTHRITIC DEFORMITIES AND OF THE MEANS 
FOR THEIR PREVENTION AND CORRECTION 


THE HEAD 

Character of defonnit) generall) cncouiilercd 

1 Forward flexion and rotation of the cervical spine (Fig 50) 

Its causes 

1 Spasm of muscles of tlic neck, induced bv arthnhc nuolvcmcnt of 
the cervical spine, tends to rotate or flex the head in the direction of 
strongest muscle pull 

s Fixation of the neck m an abnormal position by muscle spasm, af 
fords some relief from discomfort, hcncc, the patient maintains that 
position 

3 The head supported by a large pillow increases the tendency to for 
ward flexion defornntv (Fig 31) 

^ Adaphve shortening of iJie spastic muscles ensues 

5 Fmallj, stiffness and cxinlracture of the spinal ligaments or actual 
ankylosis of the cenical spine perpetuates tlie deformity 
To prevent it 

1 Do not support head with a large pillow dunng recumbency, use a 
small one or none (Fig 32) 

2 Conect tlie position of the neck to normal, with the face looking 
straight forward, if abnormal pull of the head occurs in any direction 
Splint with a rigid cervical collar, or with sand bags, or by tracbon on 
a head sJmg (Figs 33, 3^) 

3 Employ light massage and exercises to prevent ankylosis 

^ If ankylosis appears ineiitabl^ spply a cemcal collar which will mam 
tarn the erect position of the head, with the face looking directly 
forward 
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1 or correclioii of deforimt). if already present 
Note Correction of deformity in the cervical spine is frequently alto- 
gether impossible, its prcscntioii may' generally be successfuIJi 
jchies cd 



iiuinLiiii of dcfoiimu in flit octucal region Prcicntnc inciinrcs lo 

fornuine singe, 0^1,1^'*™™;'“' """ 

I. If cjusctl bj niiiiclc S]X1,111 or coiilniclurc of iiuisclcs, traction on a 

- f ir, of <1'= '‘tad 

' n.roiMl I I plljsiollicrapr, snpniemcntcd br 

lammn H I "'1^ application of plaster collars, each main 

I I ig the sl„„h progressne correction of llic dcfomnls, iiiai ulli 
Iiiatdi rnIJ comniciable iinproranciit. 



Tic Tiic use uf sescral piUous to suppoit (he head flcMiig the ccmcal spine 
leading thus to flexion dc/ormit) of the head 



Pig 32 Phe patient hing in bed uithout a pillou, with the ccmcal spine in exten 
Mon tu present dctonnit} of the head 



I ' ccnial coiLir nude of Icit such as is used to maintain the nornul posi 

ion o tlic cenical spine and head This colbr can be esiK removed for tlic appha 
tu n of phv-sical thcrapv 




l,c ,5 Atrapl„c of the tptne (Mat e St,un.pell tpond>l.t.s) sW.g 

foreard bop.ng at the dorsal spme «.th ngtd liaahon m flet.o.i the reiolt of calc. 
Ecahon of tlic spnul ligaments 

tn the posthon of ehpiration when the postenor art.cuUt.ons of the 
ribs are involved 

3 Interference with expansion of Uie chest and nnp.rat.on .mposs.ble 

Its causes 

1 Tlie patient assumes an abnormal position in bed u.tli the spine 
flexed and supported by many pillows (Fig 3 ) 
a Pam on motren and shffness m the spine induees hm.tabon of full 
extension thus lessening Uie dneomfort of activity 
3 Gradual contracture of the antenor spinal hga.ne.ils as they become 
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infiltrated \nth calcium leads to ngidit) of the spine m the abnormal 
position 

4 Deformih is accentuated b\ atrophv of paraspinal e\tensor muscles 



i ic 0 11c poilioi in bed fa%onng defonnit) of the spnc Note the {on\aid 
lioving of tic p nc anJ ina<lcntalh the adducted arms flcscd clt>o\$ and \m>t$ 
ll c till at dcAulion of tl c fin^cts 


oscrbalanctd b\ less affected abdominal flc\or muscles plus effect of 
grj\il\ m the erect iwsitiou 


/ o present it 

1 Institute rest m bed in siipcrsiscd recumbent position for weeks or 
inoiilhs at the ciilicst signs of aitliritic involvement in the spine (Tig 

r) 




6 


Lxert even prceaution to iiiaintaiii the normal contour of the spine 
See tiiat tlic bed is firm and prevent it from sagging bv the use of a 
film matticss and a Ixiard between it and the spring 
Induce hvj>cie\lcnsi mi of the spine and full extension of tlic clicst cage 
bv phciii^ a pillow under the dorsal spine and bringing the hands 
under the head for slioit periods of about one half hour sev cral times 
tiuough the dav (lig 58) 

\pplv heat and masugt for rcduaiig muscle s|usm and jxnn 
VMicii tlic patient is unproved institute active postural exercises 
amied pailicnlarlv at development of the back and abdominal muscles 
av well as thcattauunent of a tioninl gait and foot ahgunicnt to aid m 
the ptcveailion of iccurrencc 
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7 When Uic patient becomes ambulatory provide him with an appro 
pnate back brace to aid in the maintenance of the normal position of 
the spine (I ig 39) 



Pig 37 The position of the piticnt in bed with the dorsal and ccmnl spine in evtui 
Sion presenting flex on deforroit) 



Fie 38 To present forward bowing of the dorsal spine and to induce maximum 
Gkpansion of the chest the patient tests for periods of twenty to linrtv minutes scieral 
times a da} on a pillow placed under the dorsal spmc and the hands under the head 
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8 If ankjlosis is inc\itable allow it to occur witli the spine in full extcn 
Sion and the chest in expansion 



Itic pahail H anibiibtaf) after picbimnan rcil m hjpcrc\lciiuon lus been earned 

1 or correction of dcforiiut) , jf ahead) present 
Note Coricction of flexion dcforniih of the spine, pafhcficall) disabling 
an dis/rgurnig is frequeiitiv altogether impossible, its prcicntion iiia) 
gcncralli be siicccssfulh attained 

1 \ttcnipt lupcr«tcnsion of the spine mill the patient at rest in bed 
ow no licad pillow? Later a pillow under the spine, or a sandbag 
or a plaster lujitrcxtcnsion frame mas be emploicd 
ivsiot iCTjpv iluv facilitate the process of Iispcrcxtcnsion, b\ rt 
UcMtig nmsclc spasm and discomfort 
5 I (ntural exercises slioiiU be anpimed 

■I c brace should lie fitted to iiuiiitam tlic correction allanicd 





IIIL LUMBAR SPINL 



Fig 40 A plaster lacVct designed to immobilize Uie lumbar spme and relax muscle 
spasm 




THE SHOULDER 
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Cluractcr of dcfoniiih geiieralh encountered 

1 Fixation of amis in adduction and internal rotation (Figs 42, 45) 



j-ic ^0 lrj;.tK)ii ciiiplwcx] to cunccl adduction Jcformili at shoulder Heston 
dcfonuih ai the »mt and finders u presented bi a pbstcr cock up spUnt with a 
fjtwaid cvtctuuti to the 

Its causes 

1 I aiiifiil pint motion and sore muscles encourage total inacluits 

2 Ilic position of the arms, closch adducted to the lx>dv and intcnialh 
rotated, aggravates the dcfoniiih (Iig 44) 

5 SubsctjuCTillv, atrophv of abductor group of inmclcs and contracture 
of capsule occur 

4 llic pcctoralis major, suhscapulans, latissmius dorsi and teres major 
muscles undergo contracluic (I ig 45) 




He 47 Position o( abduction and external rotition of the arms assumed at interxals 
dunng the da) to present the desclopment of a frozen shouhler in adduction and 
internal rotation 



»95 
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1 o prCTCut it 

I MjintJin the anii in a position of abduction and full external rotation 
In means of sand bags balanced traction or placement of hands under 
the head for short penods scscial tunes each da\ Ambulators patients 
can mamtam the desired position b\ means of an aeroplane splint 
a igs 46 47 4S) 

z Lmplov baking massage and exercise until shoulder is entircU re 
coscred 

; Institute a program of occupational therapy 
I or correction of deformity if already present 
1 Employ traction and exennses 

' \\ hen marked atrophy is present induce faradic stimulation of 
muscles followed by passu e that actne exercises 
3 \\ hen contracture and adhesions in capsule exist manipulate shoul 
dtr under anesthesia Tlicn maintain corrected position by traction or 
abduction splint plusiothcrapy and exercises 

HIE ELBOW 

C/uraeftr of deformity generally encountered 
1 ricxiun at elbow and pronation of forearm (Figs 49 30) 
its causes 

I I’jin occurs on motion at the elbow 

z I be cllioyy is Iield m position of flcrxion y\ith pronation of the hand 

(1 'g 5H 

3 Hns jxjsition is maintained day and niglit because it affords comfort 
and Ix'caiisc it is natural cyai with iioniul muscle bahnee 
lo prey cut it 

1 Mamtam full extension at elbow by means of a splint put on for the 
night (11553) 

: I nemirage iiscof elbow at intcryalsdunug the day by ixissuc or active 
exercises after Ixikmg and massage 

'y Lncoiiragt full use of clboyv during the day as improycmcnt occurs and 
vplmt m full extension for the night until rccoycry 
i or cc rrecfioii of dcformify ,f already present 

I 1 met cxknsiun or flexion at clboyy by a senes of splints, each securing 
1 httit more flexion or cxltnyioii and supination as desired 
- ^"Jighttn elbcjw by yytdgmg of a pbster cast 1 imibucklcs or lurncr 
nous may also bt used (I ig 53) 



1 1 C 49 FIcMOii dcformitv at clliovi and pionalion of forcaim in a cnse of atrophic 
irthcitis showing niaximiun degrees of extension nid flexion possible in this case and 
rcicalicig incidental^ the flexed jmi and pronated hind hing across the bodi — the 
position gcncnih niainhincd bv the patient ni bed cxcntinllv producing the flexion 
defomutv 



he 51 A bad position in bed, favoring flexion dcformit} at tbe dboHS Note 
iiicidcntaliv, the flexed spine, adduction and internal rotation of tbe amis, flexed 
wrists and ulnar deviation of the flngas 
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Note Long sUndiog Bexion tletornuties at the elbow associated with 
shoTteiung ot the Bexor tcndoas may 6c sfraig/ifeiiec/ by slow wedging 
of casts, but restitution of the full range of motion is a slow, painful 



^lc 5J A plaster cast cut at the elbow and «edgcd — a means employed to correct 
flraon deformity at the elbow 

procedure usually requiring a Jong time There is also a tendency for 
the contracture to recur Therefore, uc do not advocate straightening 
of slightly dexed elbows, particu/arly if there is no /imitation in the 
range of flexion 

3 ^Vlle^ the infectious process is totally inactive perform arthroplasty 
on elbow, an operation which is generally successful 

THE WRIST 

Character of deformity generaWy encountered 

1 Palmar flexion and pionation at the wnst and ulnar deviation of the 
fingers (Figs 54 5;) 

Its causes 

1 Spasm of tlie stronger set of flexors of the wrist, aided by gravity, pull 
the wrist into a posihon of flexion 

2 The position of the hand, generally resting on the body, with the 
elbow and wnst flexed leads to pronation of the hand and tends 
toward ulnar deviation of the fingers (Fig 56) 




Ik I \tr(.iuc tkgrcc ol iiuisclc atropli\ ind pilmar flcMoii dcfomiih at tlic 
wnsts cuiisiil bv iixiiin luJ conttjchiic of flic flccoj muscles m i ease of atropine 
aitUritis Hus dcfonuils co«M lxa\c been ptesenfed bs means of ample coebup 
s] Imts ipplieil It llic utlicst signs of imohemcnt of the wnsts 
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3 Pun uj tlic wnst wrcncss and weakness of the imisclcs and later 
Urophv of muscles discourage extension 

4 bhortemng of the flexors of the wrist nnd contracture of the capsule of 



the )omt as well as cartilage destruction and fibrous or bony ankvlosis 
maintain the deforuuts 
lo prevent it 

1 Maintain the wrist ui about 30 degrees of dorsiflcxiou by a cock up 
splint made of plaster of pans or metal or castex (Figs 57 58 59) 

- Leave splint on all night and during most of the day in acute cases But 
remove splint for periods during the dav carrvnig out baking massage 
passive and active exercises at this time 

3 Exercise through the fullest arc of painless motion once or twice a day 
Tins will geiierallv insure against ankvlosis 

4 As the activity of the process subsides the splints ma\ be used onh 
at night 

For correction of deforimfv if already present 

1 Induce gradual extension (dorsiflexion) of tJie wrist bv means of a 
senes of plaster cock up splints each aiming for a bit more extension 
than the previous one 

2 Manipulate the wrist under auesdiesia when the activity of the 
arthritic process is quiescent or burnt out and follow by splinting m 
the corrected position heat massage and exercises 

3 As a last resort surgical ankvlosis of the w nst m a position of about 30 





Hic ,S \ simple light metal cocLup splint used to prevent the tendenej to flewon 
defonnilv at the wnst 
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degrees of dorsiflexion yields a painless joint m the most useful 
position 


THE HAND /VND FINGERS 

Character of dcforimty geiieraMj encountered 

1 Flat hand ’ — flattening of the palmar arch 

2 Subluxahon of the thumb is frequent 

3 Ulnar deviation of the fingers 

^ Contracture at the metacarpophalangeal joints 111 hyperextension or 
flexion 

5 Flexion deformities usually, sometimes hyperextension deformities, at 
the interphalangeal joints (Figs 60, 61, 62) 

6 Dislocations at the interphalangeal or metacarpophalangeal joints 

Jfs causes 

1 Atrophy of the small muscles of the hands and tlie palms bearing most 
of the body weight, as the patient attempts to rise and sit down, lead 
to flattening of the palmar arch 

2 Tile position in which the patient generally rests the hand, abetted 
by spasm and later contracture of the flexor muscles of the fingers 
and capsules of the smaller joints produces deformity of the fingers 
(Fig 63) 

To prevent it 

1 Splint the palmar arch and fingers in their normal position by a prop 
erly molded forward extension of a cock up wnst splint (Fig 64) 

2 Introduce physiotherapy and exercises during Uie day 

3 As soon as the arthritic process has begun to subside, institute occupa 
tional therapy 

For correction of deformity, if already present 

1 Promote traction by means of a banjo splint (Fig 65) 

2 Gradually stretch the contracted capsules and tendons by means of 
plaster of pans or metal spimts 

3 Manipulate the fingers and follow by splinting m the corrected posi 
tion, supplemented by massage, exercises and occupational therapy 

4 Release capsular contracture surgically as is occasionally necessary 

Note If much atrophy of the extensor muscles of the fingers exists in 

association with long standing flexion deformities straightening of the 
fingers may resu/t in a better looking hand, but one that is less useful 
functionally 



biu 6o Mailed ttnitractufc, with flmoii dctoraiitv at llic nicticarpoplnlingcal joints 
Ml a case of cliiunic atropine arlhntis 





Pic 6i Moderate degree of ulnar deviation of tlic fingers of tlic right hand h)’per 
cvteiision deformitj at the proximal plialangeal jonts of the middle fingers of both 
hands periarticular swelling attoph) of smaller muscles and limitation of full extent of 
flexion of fingers in chronic ntrophic aithntis 
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I ic 6: Marked nc\ion and Ii\pcicxtcnsion dcfonnitics with anUlosis of the fingers, 
in a ease of ad\ancctj atrophic ariiintism uhicli practically eserj joint has been affected 
Note also the glosss taut skin which lias a distinctly sclerodermatous character oser 
the distal piarts of the hands the sctcrodenna basing dcselopcd apparently long after 
the aithntis 



% 

hie (15 llic position of tin. hands crossed osct the chest leading to fic\ion of the 
ssTists as well as ulnar dcsution of the fingers 


i*cti ul '.‘'I*"' estendeJ forward under the Iiaiid to iiuinlain the fng«» 

t!,r desutMW of the lund flic sphnt is lanoscd 

, «■« c^s. re tot the appluation of heat uusu^c and ex«ns« 
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niE HIP 

Cii irictcr of dcfoniiih gcncrjIK ciicoiiiifcrcd 
I ncMOn Jnd coiitrjcturc 
: \ddnctioii of the leg (1 ig 66) 



I ic (6 Sn lUliritic ckrclul witli flevon jiid adduction d fonmtics at the liip» 
tlrtion dcfortmtics at the kiiw iiid Oight ct(uinm at the feet with ankvloMS >n the 
j options indicated in tlic plutogiiph in i case of m Icepread atrophic irthnlis Note 
the gloiii tint skin of $clcfo Icnm i\tnidm| fron the knees to tlic penplicfil cstrcini 
lies the sciciodetiiutuns chiigc hning dcee'o|.<.J apparenih long after the onset of 
the Jithritis Ihc scir oser the right hip region resulted frnn hciling «f m old 
dccnliitns nicer 

Its causes 

I Hie position of the le^ is issiniied Ix-cjusc of pjin from ulucli relief 
IS sought hv flcMuii of the lliigli L\cn iii hcilth it is a common pt)si 
turn of leljxjtion (I tg 67) 

: Hus iHisifion IS iiijiiit lined In muscle s|Msm later itropln and siiort 
tmng of imisele-s or aiiVslosis 
fopre-seiit if 

1 Keep julieiit it re-st iii Isetl when llicrc is tsielcnte of arthnhe involve 
ment of the hip rehesing the joint of llic stnm of weigiit huumg 

2 Mamtam i>osilioii of extension In traction if neeesurs 
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5 If ou/ng to severe pain tnu«?Ic spasm is c\freiiiel\ marked it nia) be 
reduced b\ traction and extension and nianituncd b\ continuous bal 
anced tnctioii Rest mar also be induced bi nic.ins of a plaster spica 



1 1 C 6 I he position gcncrahr assumed in bed ustU flerion and adduction of the Inps 
leading to the cluraclcnstic flcMun and adduction dcfocinitv 

cut into an anterior and posterior shell which permits removal for the 
application of ph) steal therapy and exercises 

4 Do not keep the hip completely immobilized for long periods, that 
invites ankylosis Remove the weights or spimt daily for periods of 
baking and exercises to prevent fixation 

5 Ehnimate weight hearing until the arthritic process m the hip has 
subsided and all muscle spasm has disappeared 

Tor correction of de/ormifj, 1/ jJrcady present 

1 Introduce traction m the line of deformity continued over an ex 
tended penod of time 

2 Manipulate under anesthesia followed by traction or immobihzabon m 
a cast for sev eral da} s with subsequent application of physical therapy 
including massage and exercises and splinting or traction to prevent 
recurrence of dcfonnitv Manipulation should not be attempted when 
there IS evidence of much activity of the 'irthntic process in the hip 

5 Consider arthroplastv if there is ankvlosis and the disease process is 
entirely inactive 1 he Smith Petersen arthroplasty recently devised 
eniploving vitallium molds is an ingenious procedure by means of 
which ankyloscd liips prcvioush Jiopeless mav perhaps be restored to 
functional usefulness 
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THE KNEE 

Cliaracfcr of dcformih generallj encountered 

1 ricMon dcfonnitN. with limitation of full extension and, later, limita 



poiliifal ilcfccU mulling from flmon Jcfonnitics al the knees anJ 
proiulioii at l)ic feet in a case of chronic atrophic arthritis. 

Ijoii of full ran^c of flexion (1 ig 69) 

BjcU J,d suMualiun of the libia oil the fcirnii 
Outlaid loutioii of Ihc loner leg on the lemur {1 ig 70) 




Tie 6g ncxioii deformih of tl\e knee with Imntihon of extension and of full 
degree of flexion caused In Inmstniig and cipsnlir contnctiirc in i ease of chronic 
itropliic irthritis 



Fig 70 Outward rotation of the loxver leg on the femur in case of longstanding 
atrophic arthntis 



lie -1 Klaion c3c(onnit% at the knees caused b) spasm and contracture of the 
lams rings in a ease of subacute alropitic aithntis the dcformiK being perpetuated b\ 
the pernicious practice of supporting the l>cnt knees \ntli pillows Note also the o it\wrd 
rotation of the leg on the femur ind the position of tlic feet m plantar flexion whicli 
lias result m a rigid cciiimus dcfonuit> from contracture of the gistroaicmi is muscle 


3 Hie patient finds tins position rclicxcs discomfort, so he places pd 
ows tinder tlic bend of the knee to support it m this abnonnal position 
(I »g 70 

■j Hie spastic liamstnngs become shortened 

5 r ttempts b) the patient to straighten the leg become, then pro- 
grcssncis more difficult and more painful 
> Atropln of the quadriceps muscle (the extensor of the leg) develops 
rapi \ cforc long the atropine weak quadneeps is at a total disad 
- "* overcoming the spastic or actuall) shortened hamstrings 

, ic knee maintained in a position of flexion suffers additional!) from 

iwrlioir'^^ “*’^"**^ poilenor 

s Cuililjgc and bier, its complete destruction, opens tlic nJ> 

o iliioiis aiiUloiis bs prolifcntioii mid fibrosis of the ss nos ml pjiiiins 
Ulliinmds Ison, fusion iiur supersuic 

\o e ' b! o '"‘f ““ '''S “ •’S' -imitmned escrsion 

tiro,,, crt/iiilis fibrous or Itoiiv Jiibjlosis is cctujlls fur less 

tbe t ** 1 nniise of j fired luce iii ficrioii llijii me sliortciiiiig of 
Ibe bm, 111, iiig, mid enpsuhr conlrmtiire 


I ic. -•> Tlic pnticnt lu bed wiHi the k«cc^ striight tUc legs suppocted b\ sandbjgs 
at the sides to present csersion Posterior knee splints were unncccssars at this stage 
becaiise of complete disappcirincc of spisni of tlic hamstring as a result of prcsaous 
splinting Tlic patient is now free to c\crcisc the limbs to restore the normal tone in 
the qindriceps nnisclcs 



Fie 73 \ light plaster shell designed to present flexion dcformits at the knee and 

plintar flexion (cqiunus) of tlic foot m i case of actisc atrophic artlmtis Tins spl nt is 
easily leniosed for the application of heat massage and ictisc exercises 
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w] 



I n- "4 \ Mippoitnc bucc la llic strain of uuglit bciriiig at llic biicc wl'Cii 
the palioit bcgiiii lo walk afici ictxncn from aitlint» of the kiiw (broiu G U 
lla^att Si r^icaf Cl nic< rf Notlfi \nxriu i; i;.- uj^, ) 
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^“•74 ^ '* Pl’witjvc bfjic to loM-tt llic strati) of wwglit bearing at tlic Inec, wlicn 
the {uticnt begn» to ualk allCT rcroicn fioiu aitimlu of the knee (from C il 
ILiggait, Stirgiral CIinKt tf Norlh ^ktiicticj •327« >955 ) 
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lo present it 

1 \t the earliest esidcncc of arthntic imoKement of the knee, eliminate 
the trauma of weight bcanng 1 he patient should be in bed (Fig 72) 



Tic 76 \ pUvtcr cast cut under the knee and wedged — a means of correcting flexion 
dcformih at tlie knee 


2 Support the knee most of the tune but at least during the night b\ a 
postenor plaster slicll extending from the upper thigh to the toes 
ihis will rclicsc muscle spasm and pam (Pig 73) 

3 Introduce phmotlicrjpv, including massage passne exercises, at first 
and, later actnc motion during the davtime 

4 M the actnits of the artimtic process subsides, cmplos more actnc 
exercise and projxirtioiiatclv less splinting during the das 

3 Do not allow the patient lo bear weight until the actnits of the proc 
css is eniireU gone If walking is to be attempted soon after quiescence 
of the aithritis has been achicsed prosidc a supportue brace or bi 
\al\cd light plaster cast to lessen the strain of weightbearing (1 ig 

74) 

1 or correction of dcforniits, if ahead} present 

1 I taction ni the line of dcfornntx mas be earned out (I ig 75) 

2 Manipulation under ane-sthcsia mas l>c emploscd when there is onlv 
little actnitv of the arthritic process and slight contracture of the ham 
strings and capsule Manipulation to be followed In traction or splint 
mg plnsical tlierups and exercises 

5 Cjsts nus lx: applied which arc cut jxistcnorK and wedgexl sJowh 
thus attaining giadiul cxicmioii of the kne-cs Hie danger of posterior 
tibul suhliujtion and peroneal nerxeand txiphlcal arters injurs must 
l>c cousidticd (I Ig 76) 




some oo 
d. but more 
anf 


1 1= 77 lll»str,t.1.s tl,c qipWahon o( sUlctal Mcton to oppo. and ' 

scacro knio Scatoo dcto.m.t, Note that the bo.a holdmg the loatct ttato “ 

H™ to potmit passago th.ough .t ol the loot as the kttec ,omt ptogtesstaely eatet.ds 
m,e„ kLe |omt eatciti.on teaehes . 6 ; to t-o degtees the 'f f t 
and complete cortection ol the Hooon eootmtme obtamed h) skdeul traction thtonjt 
os calas^ll tom G 11 lliggait Surgical Clinics ol North Anierjca 15157 ipSj ) 




r S Loner eatranitj suspended in Thomas Splint with Pierson knee hinge 
attachment rmal correction ol knee |mot contaetnre by skeletal traction at os calcis 
il mmC 11 llagsmt Surgical ClinKS of horth Aiiieriea i,.,-., .955) 





Common Pfironcd] N 


Peronoua Longud M, 

I ic ) 2 I>is'<xttui» inil «p cocnuton pcruncj] ncnc followed b< b pattui 

luiiittTu: Urtjuoii of fascia an 1 pen ticut loo^i iinisclc lo jKruut forward drspbcc 
! xTjj c4 wvc tfii 1 on complete olniiuxi of larcc joint Comtiiction or sUctchin? 
1 iA of tU i«ne u I'. ,» pino.tcd (lr«nG li Ih^it Surical CtmcT of Norllr 



ef Lengthemni/ Tendon 

17 fl rnmi^lete illustratjon of vaiious steps m operabon supplementing skeletal 
Fig 8i Aeon contracture (from G H Haggart, Surgical 

iction for correcuoii ^ 

[inics of North America i5>5»/ ‘935 J 
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^ Surgiwl freeing of the periarticular structures combintd with skeletal 
traction ma\ be pcrfomicd in st\trc knee fle\ion deformities 
riic operation described b\ Haggart includes division of the lower 



Fig 83 A rhotO|rap 1 i on admission of nurLcd fIcMon contracti re Patient unable 
to stand or walk for two )CMi Note pronounced muscle atropln Tlic posibon show-n is 
the mavimuni degree of knee cstcusion D Four weeks folio ung skeletal tracbon on 
both lower extremities and open operation on left knee Note full knee lOint exten 
Mon (From C H llaggatt Surgical Climes of North America ij 1955 } 


end of tlie iliotibial band and of the lateral intermuscular septum 
Iciigthciiiiig of tlie biceps tendon followed skeletal traction with 
Kirsclmer wires Horizontal division of the pcroncus longus muscle 
permitting forward displacement of the nerve eliminates the danger 
of constriction or stretchnig of the common peroneal nerve (Figs 
77 78 79 80 81 82 83) (G H Haggart Surg C/in N Amer» 
^5 ^935 ) 

In the absence of fibrous or bony ankylosis a knee with pronounced 
and long standing flexion defonnitv caused bv contracture of the 
posterior capsule may be restored practically to nonnahty by cap- 
sulotomj 

Combined S) novectoiny and capsulotoniy are necessary when marked 
tlnckemng of the synovia exists in addition to capsular contracture. 





hic S Patient standi; with and without walLn ; caLper brace Latter « «om 
a 1(1 CTutchci arc iitibzcd until Ic; inuscuLtiirc is well clocloplxl (From C II Ila^rt 
SuT^Kji CUn a ol North Arner ca 1,1," 193, ) 





MANAGEMCNl OF ARTHRITIC DEFORMITIES 


221 


^ Surgical freeing of the pen irticular structures combined with skeletal 
traction mas be performed in sesere knee flesion deformities 
Tlie operation described bs Haggart includes division of the lower 



Fic Sj A Pliotograpli on aSmiswn of inorled flexion confracture Patient unable 
to staoc] or walk for two lean Note pronounced muscle atropliv The position shown is 
the maximum degree of knee extension B Four weeks folio smg skeletal traction on 
both lower extremities and open operation on left knee Note full knee (omt exten 
sion (From G H Haggitt Surgical Climes of North America I3 1537 1955 ) 

end of the iliotibial band and of tlie lateral intermuscular septum 
lengthening of the bicqjs tendon followed by skeletal traction witli 
Kirschner wires Honzonljl division of the peroneus longus muscle 
pemiitting fon\ard displacement of the nerve, eliminates the danger 
of constnebon or stretching of the common peroneal nerve (Figs 
77, 78 79 So 81 8% 83) (G H Haggart Surg C/in N Ainer , 
>5 1527 *935 ) 

5 In the absence of fibrous or bony ankylosis a knee witli pronounced 
and Jong standing flexion defonnity caused by contracture of the 
postenor capsule may be restored practically to normality by cap 
sulotomy 

6 Combined synovectomy and capsulotoni) are necessary when marked 
thickening of the s>novia exists in addition to capsular conbacture 
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but the aitiiiitic process must be inactue good function is to be 
maintained 

- When there is bonv anUIosis arthroplasty of the knee may be per 
formed if there has been a long period of complete mactnity of the 
arthritic process 


THE FOOT 

Character of defornnh generally encountered 

1 Pionation and later rigid \algus (Figs 84 85) 

2 Flattening of the longitudinal arch 

3 Equmus from neglect of support of foot nith resulting contracture 
of gastrocnemius (Fig 86) 

4 Flattening or plantar projection at the anterior (metatarsal) arch nith 
formation of hammer toes (Fig 87) 

Its causes 

1 Pronation of the foot niav precede the arthritis and may actually give 
rise to localization of the arthritis there 

a Weight bearing added to a weak foot affected by arthritis always leads 
to pionation 

3 Pam and peroneal muscle spasm with or witliout the additional fac 
tor of weight beanrig mai force the foot into valgus (pronation) 
Some relief from discomfort afforded by that position m acute cases 
induces the patient to niamtaiii it 

4 Spasm of the strong gastrocnemius muscle the effect of graviti and 
the weight of bcdclothrng pull the foot into a position of plantar 
flexion (cquinus) (Fig 88) 

5 Ihc inflainmator\ periarticular process at the metatarsophalangeal 
joints plus the effect of muscle spasm cause contracture of the e\ 
tensors of tlic toes with depression of the heads of the metatarsals 

6 Walking on such a forefoot with spastic muscles causes further 
plantar depression at the metatarsophalangeal joints 

To present it 

1 Rclicsc the foot of the strain of weight bcanng as long as there is cvi 
dence of actuc aithntis Tlic patient must be m bed (Fig 89) 

2 Ilic normal jiosition of the foot — with correction of insidious \algus 
or equmus — may be inamtaincd b\ a plaster boot or metal splint 
which may be remosed for the application of plusical therapy (Figs 
90 91) 
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3 Protect the feet from weight of bcdclolhing by means of a cradle 

Dr T Campbell 'Ihompson has desenbed and illustrated well some of 
the simple mcclnmcal appliances which mav be Clnplo^cd, when the pa 



fie 84 Mild degree of pionaboii of feel m a ease of chronic atropine arthritis This 
patient also has moderate flexion dcfoinnties at the knees but has kept on walking 
because she was afraid of the joints getting stiff if she went to bed 

tient is in bed or ambulatory, to present deformity and relieve strain m 
tlic feet Along with the illustration, which he kindly permitted us to 
reproduce, we quote from his description of tlic methods as follows 

A Simple posterior wire splint is a very sabsfactory foot support to 
prevent equmus (Fig 92, 1) 

If there is a tendency toward claw toe defonmty one can 6t a special 
sandal witli holes through tlic sole so that each affected toe may be 
strapped down against it (Fig 92, 2) 

Wlien the patient is allowed to stand, adhesive strapping for support 
and correction of pronation is usually very helpful (Fig 92, 3) 


lie. Maried rigid valgus dcfoiniilv of loth feef in a cast of longstanding 
chrome atrophic arthritis in which ill of tlic past treatment cntirdv disregarded con 
sideiation of these dcfonnitics it one tunc prevent ililc or amenable to correction Note 
also the tnathed thickening and valgus defonnitv of tlic left knee a condition iiiidoiibt 
cdlv aggravated hv the static defect in the foot 



Fie S 6 Flo S- 


Fic S 6 Equinus (pbnljr StAton) dcformitv of both feet m a case of chfoiic 
atrophic aithntis ciuvtd bv contractaic of the gastroencinu as a result of neglect of 
support of foot 111 iioriiul position during the cailv stages of the disease 

lie i- ilaiiUr proiectioii of tlic anterior (metatarsal) arch and cocked up toes 
in a ease of {lijonic atrophic arthritis Iliis patient suffered agoiii/rng nictatarsalgia on 
wa king Ijtrausc of vici^lil Ixamig bv the heads of the metatarsals and iiamful callosities 
OSH the forefoot 

224 
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AppropnUt ftU puis liciitath the scapiioicl bones or bdiiiid the 
metihrsil licicls inn l>c used to distnbutt llic weight more ciciilv 
upon the sole of tlic foot (I ig 92 4) 



hie S8 Plantar flcvion (eqi nus ilefomntv) of the feet m tlie inahing as a result 
of pull of spastic gastrocnemius muscles nidcd by the effect of grasity 


Sponge rubber or dug out heels ire useful if the tuberosity of the os 
cilcis is sensitive (I ig 92 5) 

Ehstic nict-itarsal straps with a metatarsal pad give welcome support 
and prevent spreading of the forefoot (Fig 92 6) 

If the metitarsal heads arc tender or the toes stiff and piinful a hrge 
mctatirsal bar often gives great relief (Fig 92 7) 

For a vveah. artlintic foot w)ih pain in the scaphoid region or along tlie 
inner side of the leg a well wedged Tlioinas heel witli an outside iron 
^^d an inside T strap is probably tlie best type of support {Fig 92 

9) 

4 When weightbearing is peniiitted after the activity of the process 
has subsided support the feet by proper shoes Etted properly llic 
slianh of the shoe should be strong enough to support the longi 
tudinal arch Any sag of the longitudinal or antenor arches should be 
corrected by properly fitted plates or pads A straight last shoe — 
having a straight inner line firom the longitudinal arch to beyond the 
great toe — IS desired The shoe should be wide and long enough The 
heels of women s shoes should be broad and low 
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For correction of deformiA if already present 

1 Be sure that the patient wears good shoes, properly corrected, with 
plates or otherwise as described abo\e lO early flaccid stages 



Fic Sg Tlic patient in bed in a position aimed to p:c\cnt cierston and plantar 
flcMon (cqumus) at the foot Note the sandbags at the sides of the lower legs pre 
icntiiig eictsion of the legs and feet the support at the base of the bed ptcs’cnting 
plantar flexion and a cndle oxer the feet to pccxciit the bedclothes from exerting their 
weight on the toes -ind feet 

1 Institute coTicctnc exercises 

3 Introduce gentle strctcliuig splinting and physiotherapy 

-} Manipulate under anesthesia for correction of deformity caused by 
nnisclc shortening and capsular contractures, when the arthritis is 
quiescent Follow manipulation b\ splinting plnsiothcrapy and cor 
rcctnc exercises 

lliompsoii outlines the operatnt correction of arthritic dcfonintics as 
follow s 

Hallux xalgus and hallux ngidus arc very common m arthritic feet Rc 
moral of the exostoses from the metatarsal head and excision of the 
proximal one half of the proximal phalanx nsuallv corrects the dc 
formitx Ihe sesamoid bones and the wciglit bcanng area of the first 
metatarsal head should be axoidcd if possible, and an hourglass con 
slnclion fonned between the metatarsal head and the remainder of the 
phalanx to insure free mobility (Fig 93, 1 ) 





1 ir 90 A light pljstcr shell designed to prevent plantar 6e\ion (eqvunus) at the 
anUc in a ease of active atrophic 'irlhritiv T)>c splint is removed daily for the appli 
cation of heat massage and cvcrcivcs 



I ic 91 \ metal splint used to prevent equinus (plantar fle\ion) deformity of the foot 


'■1 





1 1C 9 * Methods of presenting defonnitv and relieving strain i, Osgood posterior 
vplmt 2, CU'* toe sandal 5. tnvcisum strapping 4, Pads for metatarsal or scaphoid 
regions, 5, Sponge rubber for painful heels 6, blastic metatarsal support Afctatarsal 
bar A, ITioinas heel 9 Outside iron and I strap (from niompson, T C, Medical 
Clinics of .North America, zi 17S5 1937 ) 
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[Note In most ciscs complete cvcision of tiic metatarsjl head is 
unnecessary Plastic operations on the periarticuhr structures wiUi or 
without ostcotomv on the metatarsal frequently correct the deformity ] 



Pic 93 The operatne correction ol nrtlintic feet Ai Ha1Iu\ \ilgus aid hallux 
Tigidus (bunion) B i lleniiphatangcctomy and c\o$to$cctom\ 

A Dorsal dislocat on of second toe B z Excision of head of second nietatarsil 
Ay Hammer toe with pamfi 1 com By Excision of corn husion of mterphalangeal 
loint (spiking operation) 

Painful luminer toe with pressure on tocm I B4 Terminil Sme amputation 
rcmoMiig toenail and distal phalanx 

\ Claw toe projecting dorsally B y Excision of proximal phalanx (1 rum T C 
Tliompson Med cal Chines 0/ Noifh Amei ca i 1 S3 igy ) 

Any metatarsal head which becomes too proniincnt and bears an undue 
porbon of tlic body weight should be citaulv excised tlirough a dorsal 
incision allowing the weight to be distributed cquillv to the other 
metatarsal heads {Fig 95 2) 

Corns and calluses require conhnued protection against pressure or an 
operation correcting the bony ibnorraalitx which causes the pressure 
(Dg 93 3) 

llnmmcr toe may be corrected bj cxasion of the corn and arthrodesis 
of tlic deformed )omt (Pig 95 4) However it is often adiisablc to 
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remove enough bone to allow free mobon as arthrodesis in good posi 
tion requires vcrv prolonged and care^ul splinting and adds one more 
shff joint to an already too npd foot In most operations upon the fore 
foot one should remove bone freely and soft bssue sparingl} or not 
at all 

Severe claw toe especially if there is dorsal dislocation at the metatarso- 
phalangeal joint can often be completcl} and easily corrected by excis 
mg the entire proximal phalanx which usuall) projects upward This 
filleting operation permits the remaining bones to drop plantanvard 
and the toe to assume a normal position (Fig 93 5) The period of 
convalescence is very short and no immobilization is necessary 

Subcutaneous tenotomies of the extensor and flexor tendons of the toes 
and capsulotomics of the metatarsophalangeal joints will sometimes aid 
in the correction of deformed toes 

Amputation of one or even all the toes may be indicated if dcfonnitics 
are severe and the feet very painful Equinus cavus \arus and yalgus 
deformities may require subastragalar midtarsal or even ankle arthrod 
csis with the removal of appropriate bone wedges The foot should be 
realigned beneath the leg with a large smooth weightbearing surface 
m contact with the ground Painful motion should be eliminated from 
weightbearing joints by arthrodesis and from nonvv eight bearing joints 
bv wide excision 
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PHYSICAL THERAPY IN ARTHRITIS 


Physical tlicrapy in some form is recognized to be beneficial in all types 
and stages of arthritis In the prevention and correction of deformities 
it is more tlian helpful, it is an integral part of local treatment For 
centuries it constituted the backbone of therapy m the famous spas of 
Europe To be sure many of the methods employed m the past were 
crude compared to those available today, but, if not curative, they at 
least afforded some measure of relief which was welcome, even when 
temporary 

We still have much to discover, of course, concerning the application 
of physical therapy m rheumatic diseases, but nevertheless we can secure 
excellent effects if we understand and apply precisely the facts at hand 
The amount of heat, the type of massage desired, the place where it is most 
needed, the appropriate or inappropriate tune for manipulation these are 
only a few of tlic recommendabons the physician should be able to make 
to the physiotherapist, who, m turn, should be competent to execute them 
Incidentally, proper training and experience on the part of the physio 
therapist is of far greater importance to the success of treatment than ght 
tenng and expensive equipment Obviously, under proper circumstances, 
there are certain benefits to be denved from the employ inent of the more 
elaborate methods, such as diatlicniiy, faradisni, aebnotherapy, and deep 
X ray therapy, but fortunately for the many patients for whom these means 
are entirely out of reach, simple, inexpensive physiotherapeutic methods 
seem hardly less effective when properly employed 

There is an additional advantage in using simple, inexpensive physio 
therapeutic methods, they can be easily applied m the patient’s home 
(where the treatment must be earned out) to supplement that available 
from the professional physiotherapist 

Tlie physiotherapeutic means chiefly employed in the treatment of 
arthritis are heat, massage, and exercise Since this book is addressed to the 
physician in general practice, only tlie simplest and most easily available 
methods for procuring these therapeutic aids will be discussed here, the 
more specialized techniques that may be employed when available will be 
menboned briefly For further details flie reader is referred to a recently 
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published monograph bv Krusen, dealing excliisnelj svith ph)Sical therap) 

in arthntis 


HEAT 

Heat applied localh to the affected joints, »s helpful in practically all 
hpcs of arthritis and in fibrositis Its most evident effect is to increase the 
flow of fresh blood m the affected tissues bv means of local vasodilatation 
It is generallv better tolerated bv joints affected with hj'pertrophic arthritis 
thanbv those with the atrophic tvpe. m which beat maybe overused during 
the active more acute stages of the disease However, in the more chronic 
stages of atrophic arthritis, when heat is more necessary, it is well tolerated 
Tlie initial period of exposure to heat should be not longer than fifteen 
minutes in the average case Tins is particularly important m the more 
acute phases of atrophic arthritis The effect is then observed, and, if con 
ditions warrant the penod of exposure may be increased graduallv to 
twentv or thirtv minutes As with am potent medicinal agent, the dosage 
prescribed niav require modification from time to time Wien many joints 
arc affected and require heat localh. the treatments may be spread out over 
several periods during the dav, otherwise the penod of exposure for each 
joint would have to be shortened In some patients, following too long 
application of heat to manv joints, the treatment induces a svstcmic de 
bihtv more serious than the local condition Old patients with hypertrophic 
arthritis, in whom manv joints mav require bahing. may be less tolerant of 
the beat than of their condition These facts must be considered and the 
patient observed, if hann is not to be inflicted 
'I'he ordinarv tungsten filament lamps emitting luminous and short 
infrared ravs ate more effective in increasing the temperature of the sub- 
cutaneous structures than the usual infra red generators or carbon filament 
lamps, which predominate m ravs that penetrate less dceplv, and arc, fur 
themiorc, more expensive and less casih procured 
Krusen has desenbed a simple, inexpensive lamp which can be assembled 
for several dollars It consists of a large heat bulb, a polished reflector, and 
a clasp for attachment to a chair or a bed 
'Hie author orduunU prefers to use a simple home made electric light 
baker (Fig 9^) with four to eiglit bulbs These are inexpensively made bv 
a tinsmith who follows the specifications described in a leaflet issued by the 
Council on Physical Tlicrapv of the Anicncan Medical Association Hie 
specifications for tins baker arc as follows 
17 inches long 
14 Indies wide 

inches high over all It the baker vs to be used tot llic bodv, as welt as 
for the legs or anus, supports should be two or three inches longer 



PHYSICAL THERAPY IN ARTHRITIS 

Altitude of arc — 5 inches 
I ramc — 1/16 \ 5/8 nidi strap iron 
Reflector — highly polished tin sheeting 



Pic 9^ Home made baker for therapeutic use designed for applimg heat to the legs 
and amis or the body 

Two to 4 double receptacles Gcncril Electric Compiny catalogue 66722 
2;o lolts, 6;o watts 

Pour to 8 — 60 w'att iiiazda lamps 

Tlic tin IS meted to the stnp iron Receptacles connected in multiple with 
henvy lamp cord 6 feet long Hubble plug at the end of cord 

When some form of heat lamp is not aiailablc, the local application of 
hot paraffin to the affected areas may serve as an excellent substitute 
Krusen, m liis booh on physical therapy m arthntis, describes the procedure 
as follows 

The patient is instructed to purcliasc at the grocery store 6 to 8 pounds of 
paraffin (such is is used to seal jelly and fruit jars) Tins is placed in the inner 
pin of a double boiler (such as is used to cook cereals), and tlie outer portion 
of the double boiler is filled with water Tlic whole is pheed on the kitcjicn 
stove and heated until tlic paraffin has melted It is tlien cooled until a thin 
scum of cooling paraffin is beginning to form on the surface At tins hmc tlic 
paraffin will be at its low melting point, which is the high heat tolerance point 
of the human skm A clean paint brush or wooden paddle covered with gauze 
IS then used to paint about eiglit layers of hot paraffin on the affected joints or 
other areas of the body surface This tliick layer of paraffin is left m place for 
one Inlf hour and then may be lifted off tcidily in a single sheet and later re 
melted for subsequent use An excellent hyperemia will be produced by this 
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method The parafSn should not be applied o\er \ery hairv sVin wifliout pre\i 
ous shaving Rareh a pabent s sbn maj be sensible to parafHn In such cases 
mild dermahbs mav develop For the most part we have found this to be an 
excellent method for accurate application of heat to arthritic joints when elec 
tncity is not available 

The following procedure is emplojed to appU hot paraffin to the hands 
or feet Tlie paraffin is melted in the manner just described It is then 
poured into a pan large enough to accommodate the hands or feet which 
are then immersed in the melted paraffin and removed the paraffin solidifj 
mg when exposed to the air This procedure is repeated si\ times in quick 
succession before the paraffin has cooled too much until a moderate!) 
thick glovehke coating is produced Tlie extremities are then wrapped in a 
towel for twentv five minutes following which the paraffin is peeled off 
and sav ed for further use 

Hot compresses made of light turkish towels saturated with a solution 
of hot magnesium sulphate (epsom salt) with the excess solubon wrung 
out mav be applied when none of the other methods of appl)ing heat is 
available Hot epsom salt compresses mav be parbculaily useful over 
acutely inflamed swollen joints 

The hot water bag or anv otiicr 1 ) 4)6 of applicahon of heat may gnesome 
temporary relief from soreness and stiffness but these procedures do not 
afford deep penetration of the heal and are, therefore not as useful as 
radiant heat for stimulating vasodilatation Immersion of the hands in hot 
water is another means of securing this effect 

Contrast baths that is immersion of the hands and feet in altematcK 
hot and cold water may be useful in improving penpheral vasomotor tone 
Some persons respond poorly to contrast baths noting more stiffness after 
such a piocedure than before Tlicse are generally pabents with cxtremelv 
poor peripheral capillary circulation which is handicapped still further b\ 
the cold phase of the contrast bath Tliey generally respond fayorabK to 
hot baths or to applications of hot paraffin For the contrast bath the pa 
ticnt employs two containers one of which is filled with hot water 
(iio®r ), the other with cold (6o®F ) Tlic extremities arc immersed for 
one inimite altcrnatcK in the hot and cold water for a total of fifteen 
niiiuitcs the procedure beginning and tcmimating in tlie hot water 

Systemic Exposure to Heat 

Svsfcmic exposure to heat bv means of hot baths hot packs or other 
procedures mav relieve nervous and mental tension stimulate general me 
tabohsm improve the general circulation and if the bodv temperature is 
tlo-alcd produce Icucocytosvs of some degree 

It must be remembered however that the iwticnt must be chosen with 
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care, for one who is debilitated may be conipletelv prostrated by over 
exposure Alwavs, the patient should be exposed for only a brief period at 
the outset, and should be obserxed carefully for the effect both during the 
period of exposure and afterward It such hydrotherapeutic measures pro 
duce undue debility they are obviously not serving a useful purpose and 
should be discontinued 

The effect of sjsteniic exposure to heat, as in a simple hot bath, may be 
enhanced by contrasting brief exposure to a cold shower immediately 
afterward 

Tlierc are still other adxantages that inav be derived from simple hydro 
therapeutic procedures as for example uiidensater exercise of sensitive 
joints, which could not tolerate motion otherwise 

We have merely outlined the various simple methods for the applica 
tion of heat to indicate how readily these procedures are adapted for use 
in any hospital and in most homes For detailed descriptions of the meth 
ods and problems met in the actual application of these measures the 
reader is referred to Krusens manual on Physical Therapy m Arthritis” 
Written for the general phvsician, the instructions are brief, specific, and 
the procedures so simple as to be applicable in the home, as well as m the 
physician’s office or hospital 

It is generally accepted that physiotherapeutic measures in arthritis, 
limited to one or two treatments a week m the physician’s office or hos 
pital, are grossly inadequate In most cases more frequent use of profes 
sioiial physiotherapy is impossible because of Uie inconvenience or expense 
involved Provision must therefore be made for training the pabent and 
some members of the family in simple, harmless, but effective physio 
therapeutic methods which can be earned out daily m the patient’s home 
Actual experience has proved that simple physiotherapy, carried out at 
home, after some preliminary training and with constant supervision and 
guidance by the physician or professional physiotherapist, can bnng gains 
which would be impossible otherwise It is significant that Krusen, head 
mg an institutional department of physical therapy in winch practically 
every useful physiotherapeutic appliance and skill is available, concludes a 
discussion on physical therapy in arthntis with the advice that ‘ with a little 
ingenuity the family physician can supply nearly all the necessary physical 
therapy m the patient’s own home ” 

Diathermy 

Diathermy is another means of applying local heat to joints It is agreed 
that it has no specific biological effect other than supplying heat, although 
it is true tliat better heating of deeper tissues is effected For this reason it 
may be considered superior to raduiit heat when used m more indolent 
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stages of chionic atiophic aithiitis m hvpeitrophic aithntis, or fibrositis 
For the same reason ho\\e\er it is less useful m the more acute stages of 
atrophic arthritis in which radiant heat affords some relief from congestion 
and pain b\ causing more superficial sasodilatation, with reflex \asocon 
stnction in the deeper structures of that MCinits Requmng elaborate and 
expensne apparatus it is not so rcadiU asailablc and is more expensne 
than heat obtained m otlier wars The important fact is tliat it is not in 
dispensable adequate physical therap\ in arthntis is not dependent on pos 
session or e\ en the best use of a diathemn machine 

Short ware diathenin the newer method for the application of deep 
local heating ma\ have some advantages over the older methods, but is 
a^in essentiallv merelv another inetliod Krusen recently reviewed the 
present status of short vvav e diathemu and indicated its logical place in the 
treatment of arthritis and other conditions 

Inductolheinn 

Induclothcrniv is still another method for snppHmg deep local heat It 
has if am thing certain advantages over diathermv, m that a maximum of 
heat is created in vascular tissues where conduction is easiest, and a mini 
mum m bone and adipose tissue where it is most difficult This is the re 
verse of the effect of diathermv in which heat 1$ generated b\ the resistance 
of the tissues Treatment is adniimstcicd by means of a flexible cable or a 
disc Since surface electrodes, such as arc required in diathermv, arc not 
used the nsL of superficial burns is largclv obviated Tlie phvsiologic effect 
of mductolheniiv is otherwise quite similar to that of diathennv 

HISTAMINE AND ACtmLCIIOLINC IONTOPHORESIS 

Although the introduction of such vasodilators as histamine and acetvl 
cliohnc by means of the galvanic current — bv iontophoresis — has been 
advocated and mav be useful, one iiiav doubt whether the average patient 
with arthritis is (ustiflcd in trading the known benefits of the simple, dailv 
ntc with an ordinarv baker, for the more occasional, expensive, and clabo 
rate ritual of iontophoresis 


M/VSSACL 

Ihc pniiurv effect of local massage in artlintis is to increase local ctreu 
lalion bv opening vascular clianiicis It is praclicallv alvvavs administered 
after the apphcalioii of heat to the area, the massage actiully carrvmg a 
step further the circulatorv action sbrtcdby the heat nuough the median 
icul influence on the cirnilatioii of the tissues iiussagcil, improved local 
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mctjbohsm, possibly some resorphon of exudate, reduction of muscular 
pam and soreness, and preservation or restoration of muscle tone results 
To accomplisli these things the massage must be administered properlv, 
for otherwise it may m|iirc rather than aid, retard rather than advance 
progress Nowhere is gentleness and thoughtful consideration of the tis 
sues treated so imjicrativc as in the adinmislrahon of massage or exercise 
to the patient with arthritis It is so cosy to overdo the massage and thus 
add the effect of trauma to that of inflammation 

Tlve tissues massaged arc, of coukc, chiefly those around the )omt and 
not the )Oint itself Unless this is made clear to the patient he is most apt 
to do just the reverse and the more swollen the joint, the more diligently 
he may massage it Although light superficial strohmg directly over the joint 
mav be of benefit m chronic arthritis it should never be attempted when 
the joint IS acutely inflamed Even the muscles above and below' the joint 
should be given verv light massage, at first for but a few minutes More 
vigorous massage should not be instituted until the tolerance for it be 
comes evident, however, it is tolerated and distinctly beneficial in the less 
active stages of atrophic arthritis, in most cases of hvpertrophic arthritis, 
and paiticularh m the treatment of fibrositis {muscular rheumatism) 
Deep massage, with au attempt to break up palpable, painful fibrositic 
nodules has been especially recommended by some chmcians 

General body massage mav somewhat ameliorate the effect of inactivity 
in a patient confined to bed and may also contribute to the improvement 
of the physiologic status iti other ways However, it sliould never be em 
ployed on acutely ill patients, and should preferably be instituted after a 
period of treatment w ith local massage, during which the tolerance of tlie 
patient has been appraised 

The effect of massage is constantly cumulative No significant benefit 
will result from a more or less casual tieatineiit administered once or twice 
a week Daily massage (preferably twice daily for short penods) must be 
provided Again, home treatment becomes essential for most patients Some 
interested member of tlie family should be instructed in the use of mas 
sage, of the type indicated in the given instance Tlve treatment thus pro 
vided may not be as expert as professional massage, but it is better than 
none, and far better than the ‘ rubbing” the patient is liable to adopt for 
himself, without such guidance 


EXERCISE 

Exercise heightens enonnously all of the plivsiologic effects of massage, 
and provides additional benefits not available through massage alone In a 
previous chapter dealing with the prevention of deformities we stressed 
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stages of chronic atrophic arthritis in hj-pertrophic arthritis, or fibrositis 
For the same reason however it is less useful m the more acute stages of 
atrophic arthritis in which radiant heat affords some relief from congestion 
and pain bv causing more superficial vasodilatation with reflev msocon 
striction in the deeper structures of that \icmit\ Requiring elaborate and 
expensive apparatus it is not so readih available and is more expensive 
than heat obtained in other wavs The important fact is that it is not m 
dispensable adequate phvsical therapv in arthritis is not dependent on pos 
session or even the best use of a diathenm machine 
Short ujxc diathenm the newer method for the application of deep 
local heating mav have some advantages over the older methods but is 
again cssciitiallv merely another method Krusen recentlj reviewed the 
present status of short nave diathermy and indicated its logical place in the 
treatment of arthritis and other conditions 

rnduclof/icriii) 

luductolhcrmv is still another method for supplying deep local heat It 
has if am thing certain advantages over diatliernn, m that a maximum of 
heat IS created m vascular tissues where conduction is easiest, and a mini 
mum in bone and adipose tissue where it is most difficult Tins is the re 
verse of the effect of diathermy m which heal is generated bj the resistance 
of the tissues Treatment is administered bv means of a flexible cable or a 
disc Since surface electrodes such as arc required m diathermy, arc not 
used the risk of superficial burns is largclj obviated llie physiologic effect 
of inductothcimv is otherwise quite similar to that of diathcnny 

IHSTAMINF \ND ACCTiLCIlOLINE lONIOPIIORESIS 

Although the introduction of sucli vasodilators as histamine and acetvl 
cliolme b\ means of the galvanic current — bj iontophoresis — has been 
advocated and iiiav be useful one mav doubt whether the average patient 
with arthritis is |ii$tificd in trading the known benefits of the simple djilv 
nlc with an ordinary baker for the more occasional expensive and clabo 
rate ritual of iontophoresis 


\li\SS \GC 

1 lie priinarv effect of local massage iii arthritis is to increase local circii 
lation b\ opening vascvilar channels U is praeticalK ahvavs administered 
after the application of heat to tlic area the imssagc actinllv carrying a 
slcji fviilhct the circulatory action started bv the heat niroiigh the mcclian 
ical mflueuct on the circulitwn of the tissues massaged improved local 
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metabolism, possibly some resorption of exudate, reduction of muscular 
pain and soreness, and presenatian or resforafton of muscle tone results 
To accomplish these things the massage must be administered properly, 
for otherwise it mav injure rather than aid, retard rather than advance 
progress Nowhere is gentleness and thoughtful consideration of the tis 
sues treated so imperatne as in the administration of massage or exercise 
to tlie patient witli arlliritis It is so easy to overdo tlie massage and tJius 
add the effect of trauma to that of inflammation 

The tissues massaged arc, of course chiefly those around the joint and 
not the )omt itself Unless this is made clear to the patient he is most apt 
to do just the reverse, and the more swollen the joint, the more diligently 
he may massage it Although light superficial stroking directly oser the joint 
mav he of benefit in chronic artlintis, it should ne\er be attempted when 
the joint is acutely inflamed Even the muscles above and below the joint 
should be given ver\ light massage at first for but a few minutes More 
vigorous massage should not be instituted until the tolerance for it be 
comes evident, however it is tolerated and distinctly beneficial m the less 
active stages of atropine arthritis, m most cases of hypertrophic artlintis, 
and particularly m the treatment of fibrositis (muscular rheumatism) 
Deep massage, with an attempt to break up palpable, painful fibrositic 
nodules has been especially recommended by some clinicians 

General bodv massage may somewhat ameliorate the effect of inactivity 
m a patient confined to bed and may also contribute to the improvement 
of the physiologic status in other ways However, it should never be em 
ployed on acutely ill patients, and should preferably be instituted after a 
penod of treatment with local massage, during which the tolerance of the 
patient has been appraised 

The effect of massage is constantly cumulative No significant benefit 
will result from a more or less casual treatment administered once or twice 
a week Daily massage (preferably twice daily for short periods) must be 
provided Again, home treatment becomes essential for most patients Some 
interested member of the family should be instructed in the use of mas 
sage, of tlie type indicated in the given instance The treatment tlius pro 
vided may not be as expert as professional massage, but it is better than 
none, and far better than the ' rubbing” tiie patient is liable to adopt for 
himself. Without such guidance 


EXERCISE 

Exercise heiglitens enornioiKly all of the physiologic effects of massage, 
and provides additional benefits not available through massage alone In a 
previous chapter dealing with the prevention of deformities vve stressed 
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stages of chrome atrophic arthritis m hypertrophic arthritis or fibrositis 
For the same reason lioweier it is less useful m the more acute stages of 
atrophic arthritis in which radiant heat affords some relief from congestion 
and pain b\ causing more superficial s-asodilatation with reflex vasocon 
striction 111 the deeper structures of that vicinitj Requiring elaborate and 
expense c apparatus it is not so readih available and is more expensiie 
than heat obtained m other wavs Tlie important fact is that it is not m 
dispensable adequate phvsical thcrapv in arthritis is not dependent on pos 
session or even the best use of a diathermy machine 

Shortwave diathermv the newer method for the application of deep 
local heating mav have some advantages over the older methods but is 
again cssentialU merch another method krusen recently reviewed the 
present status of short wave diatheriu) and indicated its logical place in the 
treatment of arthritis and other conditions 

tuductothectii^ 

Induclothermv is still another method for Suppivmg deep local heat It 
has if ainthing certain advantages over diathennv m that a maximum of 
licat IS created in vascular tissues where conduction is easiest and a mim 
mum m bone and adipose tissue where it is most difficult Tins is the re 
verse of the effect of diathcrm> in which heat is generated b> the resistance 
of the tissues Treatment is administered bj means of a flexible cable or a 
disc Since surface electrodes such as arc required in diathermv are not 
used the rish of superficial burns is largely obviated Tire ph}siologic effect 
of iiiductotherim is otherwise quite similar to that of diathermv 

inSTWIlNE \ND \CLTYLCHOLlNL IONTOPHORESIS 

Mtiioiigli the introduction of such vasodilators as histamine and acetyl 
choline bv means of the galvanic airrcnt — bv iontophoresis — has been 
advocated and mav be useful one mav doubt whether the average patient 
with arthritis is justified in trading the known benefits of the simple dailv 
nlc with an ordiiiarv baker for the more occasional expensive and clabo 
rale ritual of iontophoresis 


\I \bS \GL 

1 lie prmurv effect of local massage m Jrthntis is to increase local circu 
lalioii b\ opening vascular cluniicls It is practicallv always achmmstcred 
after the apjjhcation of heat to the area the massage acluallv carrving a 
slq) fiuthcr the circulatory iction started bv the heat lluough the mcchati 
ical influence on tlic circuhfioii of the tissues massaged improved local 
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nictabolisni, possibly some rcsorphon of exudate, reduction of muscular 
pain and soreness, and prcscuation or restoration of muscle tone results 
To accomplish these things the massage must be administered properly, 
for otherwise it mav in|urc rather than aid, retard rather than advance 
progress Nowhere is gentleness and thoughtful consideration of the tis 
sues treated so impcratuc as in the administration of massage or exercise 
to the patient with arthritis It is so easy to oserdo the massage and thus 
add tiie effect of trauma to that of inflaniiiiation 

Tile tissues massaged arc, of course chiefly those around the )omt and 
not the joint itself Unless this is made clear to the patient he is most apt 
to do just the reverse, and the more swollen the joint, the more dihgenth 
he may massage it Although light superficial strolmg directly over the joint 
mav be of benefit in chronic arthritis, it should never be attempted when 
the joint IS acutely inflamed Even the muscles above and below the joint 
should be given very light massage, at first for but a few minutes More 
vigorous massage should not be instituted until the tolerance for it be 
comes evident, however, it is tolerated and distinctly beneficial in the less 
active stages of atrophic arthritis, in most aises of hypertrophic arthritis, 
and particularlv m the treatment of fibrositis (muscular rheumatism) 
Deep massage, with an attempt to break up palpable, painful fibrositic 
nodules lias been especially recommended by some chmciaiis 

General body massage may somewhat ameliorate the effect of inactivity 
m a patient confined to bed, and may also contnbute to the improvement 
of the physiologic status m other wavs However, it should never be em 
ployed on acutely ill patients, and should preferably be instituted after a 
period of treatment with local massage, during winch the tolerance of tiie 
patient has been appraised 

The effect of massage is constantly cumulative No significant benefit 
wall result from a more or less casual treatment administered once or twice 
a week Daily massage (preferably twice daily for short periods) must be 
provided Again, home treatment becomes essential for most patients Some 
interested member of the family should be instructed in the use of mas 
sage, of tlie type indicated in the given instance Tlie treatment thus pro 
vided may not be as expert as professional massage, but it is better than 
none, and far better than the "rubbing” the patient is liable to adopt for 
himself, without such guidance 


EXERCISE 

Exercise heightens enormously all of the phvsiologic effects of massage, 
and provides additional benefits not available through massage alone In a 
previous chapter dealing with the prevention of deformities we stressed 



38 \RTllRlTiS AND ALLIED DISORDERS 

the importance of motion m joints to pre\ent ank)losis and to retain the 
integnh of muscular power In that connection we referred frequently to 
the employment of exercise as earU as possible and to the extent that the 
condition of the joints permits When motion is \erj painful and limited 
b\ actiMtx of the inflammatory reaction m the joints we fall back upon 
massage as the temporary mainslav although even then passu e exercise 
should be attempted and is 'beneficial As the inflammatory process yvanes 
the effect of massage is augmented by actnc exercise yyhich is constantly 
though gradually increased in range and frequency as conditions permit 
Tlie increased circulatory flow induced by massage is negligible m proper 
tion to that effected b\ actu e motion the same applies to the matter of 
local tissue metabolism and through it to heightening of the systemic 
metabolic fires Tlie relief of muscle soreness and stiffness — the hmbenng 
up process — of yyhicli the patient always tries to ayail himself in the morn 
ing after nocturnal mactuitx is probably largely the result of accelerating 
such circulatory and metabolic processes by exercise But most significant 
for the maintenance of the integrity of muscles and for then regeneration 
if atrophy has occurred is the effect of actue muscular contraction 
Passuc motion occupies a place nndyya) betxyeen massage and actue 
exercise so far as its physiologic effect is concerned actue exercise against 
resistance properly applied accentuates the effect 
As with other physiotherapeutic measures the proper adjustment of the 
type grade and extent of actue exercise to the needs and capacitj of the 
patient is important Tlic Umbenug up process which brings so much rc 
iicf IS generally interpreted by the patient literally as the sign to keep 
going in order to maintain the relief afforded in the afternoon hours But 
to his disappointment he learns soon that for the few grateful hours of 
relief he may pay yyith hours of fatigue and pain in the cyening and the 
next moriimg Tims also therapeutic exercise y\hen oyerdone may be fol 
lowed by relief immcdiatclj aftenyard and by increased soreness stiffness 
or pam the next day One must be as alert to the dangers of an oy erdose of 
exercise as to those of an oxerdose yyith potent medicmals Instead of ic 
cckratmg muscular dcxclopmcnt the fatigue of overcxercisc is hkeh to 
deter progress hothlocall) and s\stcinicalh 
Actue exercises may hayc to begin yyith moyement of single muscles to 
IxJ extended to muscle groups and later to the body as a whole 
LaiUcst actixc motion is encouraged in atrophic arthritis yyhere the tend 
cncy to muscle atroph) and ankylosis is so prominent a factor m the dis 
case In h)pcrtropluc (ostco-) arthntis in yyhich auk)Iosis is rarclv 3 factor 
to contend with carl} actue exercise is not so urgent Hic patient may 
indeed benefit from deferring actue motion for a yyhile in order to permit 
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resolution of the effect of former trauma Tlie development of muscle 
atrophy in the patient with hypeTtrophic arthritis is furthermore a slow 
process seldom of significant degree and seemingly dependent entirely on 
tlie factor of disuse In atropine arthntis there must be some sort of dis 
turbance in the trophic regulation of muscle tone and integrity and this 
may assert itself with lightning rapidity and with devastating effects even 
before the factor of muscular disuse infiicts much of its own damage Pos 
sibly for the same reason we find that muscular atrophy of atrophic arthritis 
responds more slowly to the same therapeutic measures which are effective 
so much more rapidly m other types of atrophy 

Tlie possibilities of underwater exercise have already been mentioned 
These may be attempted with some facility by patients during the early 
stages of convalescence when active motion vvould otherwise be much 
more difficult Tlie combination of hydrotherapy and active exercises is 
most applicable in the phvsiolherapeutic after treatment of joint deformi 
ties which have been corrected by manipulation or by surgical means 

OCCUPATIONAL THERAPY 

Occupational therapy is an ideal extension of the pnnciple of active 
exercise and is an interesting and pleasant wav of administering the latter 

LOW TREQUENCI CURRENTS 

Tlie interrupted galvanic or faradic current may be employed advan 
tageously to stimulate passive muscular contractions before the patient has 
the power for active exercises It is also efficacious temporanly when pas 
sive muscular contractions are desired while joint motion is impeded by 
pain and it is useful simply to demonstrate to the patient what muscular 
contractions he should attempt himself Tlie effect of passive electrical 
stimulation of muscular contractions is hardly to be compared with that of 
active motion which should always be encouraged If notlimg more is 
possible active muscular contractions without joint motion should be 
attempted 


POSTURAL REHABILITATION 

Abnormalities of body posture frequently of severe grades are among 
the most frequent stigmata of the patients makeup Sucli postural dis 
turbaiices are ev idenccd most glaringly in the thin long-chcsted astlicmc 
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Msceroptohc t\pcs of mdi\iduals with atrophic arthritis As Osgood sajs of 
these persons The set up is ineffiaent Tlieir muscles are poor their 
thoracic cages are narrowed their diaphragmatic evcursion is small their 
abdominal \iscera arc sagged the weightbearing lines of their joints arc 
not true muscle tonxis is hard to maintain because the center of gia\it\ is 
disturbed Tlicv arc fatigued llieir bods mechanics is w retched 
Much of this is probabh the result of an inherent weakness in bods 
structure intensified b\ fatigue poor body carnage infection and other 
extraneous influences In turn the poor posture aggravates the tendenci to 
fatigue and the susccptibihtx to infection A \icious circle is provided 
which pennits the onset of the arthntic disease and militates against 
rccoi erv 

llie beneficial effects of correct bodv posture have been accorded too 
himtcd recognition Obviouslv postural correction plavs a less striking part 
in tiie treatment of atrophic arthritis than it can play in its prevention In 
the one alrcadv afflicted postural rehabilitation mav however be the 
detcmiinant of complete recoverv and freedom from recurrence 

Hie conection of faultv posture must begin with conection of joint 
deformities if present Tlic elimination of fatigue b\ adequate rest is of 
equal importance and correct postural attitudes should be assumed during 
the period of rest Tlic position of dorsal hvpcrextension is most important 
Hic patient lies on his back wilh a pillow under the dorsal spine to de 
crease the dorsal Vs-phosis Bv thus increasing the capacitx of the thorix 
he induces better circulatorx and pulmonarv function Such a position is 
assumed for short periods of fifteen to twentv minutes at intervals during 
the dav \ sagging position lO bed should be avoided bv means of a rigid 
(though comfortable) mattress and spring This mav be accomplished bv 
placing a board between them 

Simple postural exercises arc begun iii bed the patient graduating bv 
degrees to other postural exercises in the erect position Tliose which mav 
he required arc detailed specifically in riioinas and Goldthwaits hook on 
Bodv Mechanics and Health and in Coldthwait Brown Swami and 
Kuhn s hook on Bodv Mechanics m the Studv and 1 reatment of Disease 
Rcuh/mg the importance of this aspect of their practice most phvsio- 
thcrapists arc eager for the oppoitunitv of spreading tlie gospel Indeed 
the profcsviQiul pUvsical tUcrapisl is ready to lend a very helping hand to 
tlic practitioner wlio js without the time or inclination for instructing his 
jMtients and for observing their iccomplisiimcnts 

In hxpetlrophic aithritiv too affecting the more slhcnic tvpc of mdi 
vuhuls postural abiiuniulitics arc not infrequent In tlie*sc eases traumi of 
ohcsitv fiequciitlv contributes to local postural disturlwnccs and strain in 
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weight bearing areas, with resulting repercussions on the body structure as 
a whole Again, postural abnormalities resulting from poor body carnage 
may predispose the cervical and dorsal spine to osteoarthritis and may 
aggravate the symptoms whicli result 

Postural re education 111 older subjects, those susceptible to bvpertrophic 
arthritis, has various Imntalions The age of the individuals affected is a 
deterrent to such a plan, the very nature of the pathologic process produces 
intolerance of exercise and need for rest and immobilization In many of 
these patients, particularly the older ones, palliative and supportive nieas 
urcs which improve the body mechanics suffice to ameliorate the strain of 
bad posture Tims, corrective devices for the feet, reinforced corsets and 
jackets, back braces, cervical collars, and other such appliances, may be re 
quiied to correct certain of the postural defects which are contributing to 
the discomfort induced by hypertrophic arthritis 

flEUOTHERAPY 

Exposure to sunlight, natural or artificial, may be employed with benefit, 
if used intelligently It must be made clear to patients that sunshine, 
vvhether obtained naturally or from artificial sources, is not a cure all It 
cannot be exclusively depended ujion to eradicate the arthritis unless it is 
used in conjunction with all other essential therapeutic measures For local 
heating effects, infra red radiation cannot be supplanted by ultraviolet 
\Vlien the latter is emploj ed it should be chiefly for its effect m sbmulatmg 
general metabolism and perhaps synthesis of vitamin D Overstimulation 
of metabolism must be avoided In acutely ill and debilitated patients over 
exposure may be distinctly injurious 

There are practical obstacles to tlie employment of heliotherapy To the 
largest proportion of patients with arthnlis, natural Sunshine is not always 
available and effective artificial heliotherapy apparatus is expensive No one 
need despair because heliotherapy is not available, it certainly is not one of 
the essential agents of treatment in arthntis 

THERAPY WITH RADIO ACTIVE SUBSTANCES 

Tlic use of salts of radium and of other radio active substances m arthn 
tis IS mentioned here merely to emphasize the point that their effect is not 
specific, their value unproved, and the jxissiblc dangers attendant upon 
tlieir use serious enough to limit their usefulness, for the present, to the 
caubous experimenter Radium waters, exploited from time to time for the 
treatment of arthritis, are dangerous, if not ineffective 
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\ RAY THERAPY 

Roentgenotherapv used m special cases for manj \ears especially m 
EuTopean clinics has in recent tunes teceiscd more extensive trial in van 
ous Upes of arthritis Its speciBc action its place in the therapy of artlintis 
and the basis for selection of cases are still far from clear There appear 
lionerer certain apparenth reliable studies on the subject which indicate 
that X ra\ therapr nia\ be justifiably accorded a place among the more 
special (if more restricted) methods of treatment m certain tjpes of rheu 
malic conditions Obvioush this fonn of therapy requires very specialized 
apparatus and expert technical application Without the latter it is a dis 
tincilv hazardous procedure 

One of the best reviews on the subject of roentgenotherapy m arthritis 
IS that bv Gunnar kahlmctcr of SlocUiohn He submits also a rather 
favorable impression of xrav Iherap) gamed from his own and Ins col 
leagues experience m the treatment of many thousands of cases over a 
period of twelve vears For the benefit of those who maj be interested I 
shall quote some of llie salient features of Kahlnieters report For the 
roentgenologist who mav be called upon to apply such therapy I shall quote 
some of the technical details of dosage recommended b) kahlmeter Tlic 
original publication when available might be profitabl) consulted as 
might also those reports winch give a less favorable impression on the 
cfficac) of rocntgcnothcrapv m arthritis 

kahlmctcr describes his present technique and therapeutic plan for \ in 
ous tv pcs of arthntis as follows 

Tlic tube output IS 175 Vw (VOowatt) at a current of 6 ma (milliampcres) 
and the filter used 1$ equivalent to o , Cu + 1 A 1 Tlic focal distance is ,0 cm 
except for fields the size of i , x <0 cm where we use 40 cm The field gcncrallv 
used measures 10x1, cm althougli 8 \ 10 cm is also employed ith the 
above technique 1 sld in 1 field of 10 \ 1 ^ cm is equal to 1000 r 

In the table showing our s}stciii of dosage I have put down not only tlic 
dosage used m different fonus of chronic artliatu but also tliat used in lumbago 
and neuralgia acute bursitis more cliroii c forms of tendinitis in hunicr 
scapular pernrtliritis and m gononhocal arthntis 

llie si«: « f tlie imdiatcd field vanes according to the size of the joint Tliat 
inosllv cinplovcd measures 10 X 1 j cm butSxiocni and 1 5 x _o cm arcalso 
usexl the latter particularlv in the case of root fields 111 neuralgia and for ostco 
aitimtis of the hip and spine fu chronic lumbago on the other hand localized 
to the tendinous niscitions of the erector spituc musculature or the sacroiliac 
articulations smaller fields art used W hen the entire hand (wnst mctacarpo 
phalangeal and inteipbalangcal joints) 1$ being irradiated large fields arc used 
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SiNous Dose 

Dosbs IN 
Onc Series 

Interval 
Between 
Applications 
IN One Series 


r 

Number 

Days 

Lumbago 

Neuralgia sciatica, and brachial 

150 

C1/6-1/7 

1 5 

1 - 3 

neuritis 

Acute bursitis and peritendi 
nitts calcarea (subdeltoid, sub- 

150-100 
(over root field) 

i-J 

i 3 

acromial etc ) 

Tendinitis (trochanteric, pes an 
sennus, calcanei, tennis elbow 

loo 

i-i 

1 3 

etc ) 

Humer scapular pertarchricis 

150 

1 3 

J- 3 

(omarthritis) 

150 

1 3 

i 3 

Acute gonorrhoeal arthritis 

75-100 

3-4 

1-3 

Rheumatoid arthritis 

100-150 

1 3 

x -3 

Osteo arthritis of the hip-joinc 

150-100 

i 3 

J --3 

or sometimes in old cases 
Osteo-arihritis of the spine (spon 

100 

5-6 


dvlitis deformans) 

too 

S 6 



15 X =0 cm, on the dorsal aspect only Wnsts, ciborvs, shoulder loints and 
knee joints are treated over two different fields, hip joints o\cr three We have 
gl^en up inadiafang three fields m eases of shoulder joints and knee joints, since 
overlapping” which may involve unnecessary nsk of damage, may then be 
difficult to avoid 


To avoid sUn reactions from the x rays Kahlmeter observes at least one 
week’s rest, before and after X ray .rrad.at.on, from all forms of treatment 
producing hyperemia of the skin (hot a.r, light diathermy, shortwave 

treatment, Ointment dressings, plasters and SO Oil) 

As to the resnlts of tieatment teported hy Kahlmeter, we shall quote him 
again as follows 

I think tlial undoubtedly the best icsnlts of x my treatment ate obtained in 
gonorthcal arthnbs, articular gout in the subacute stage, acute septic (intcc 
Inc) aitlinhs, acute bursitis and tcndimhs rurthemiorc, the results arc ve^. 
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good on the whole in all forms and stag« of tendinitis and penaithntis m 
localized m\algia and neuralgia and on the whole in all cases with pcriarthntic 
symptoms This last mentioned factor is of importance when it comes to choos 
mg tlic most effectnc radiation tcdmiquc in the treatment of different forms 
of chronic arthritis where it is easj to understand the results arc not and can 
not be as sabsfactorj as m the first menhoned groups of disease 

With regard to the effect obtained m gonococcal arthritis it must be 
emphasized Uiat Kahlmeter usually resorts to fever therapy along with 
xra\ therapv and fever therapy alone is admittedly extraordinarily effec 
tiv e in the largest proportion of cases of early gonococcal arthntis 

An excellent result of x ray irradiation is also obtained m the acute forms of 
bursihs In some cases however particularly in those of less acute onset or 
even those running a chronic course the clinical picture merges imperceptibly 
into those conditions I have called peritendinitis tendinitis and even in 
some cases pcnarthntis In all these different localisations and forms of pen 
tendinitis and tendinitis the effect of xray therapy is veiy good even if not so 
striking and above all so rapid as in acute bursitis I should think the figure 
given in ig^2 for good results free or nearly free from symptoms (90 per 
cent) IS well maintained 

In mv opinion the favorable result of \ray wc in many cases obscnc in 
spundvhtis deformans is tnamlv to be asenbed to their beneficial effect upon the 
irntation and tenderness here of the deep attachments and aponeuroses of the 
entire lumbar musculature 

Likewise I am convinced that most pains m ostco-arlhnbs of the hip-jomt 
arc caused not immcdiatclv by changes in the )omt itself but by hypcrfunction 
of tlic muscles of the hip thigh and back which is the result of restricted ino 
bilitv in tlie hip-|omt It seems to me scarcely possible to explain tlie therapeutic 
effect attained bv x ravs in this disease in any other way than by some direct 
influence of the rajs on the painfulncss localized to all muscular attachments 
round the hip-|omt not least to those of the abductors and adductors of the 
thigh Exactlv the same applies to ostco-arthnbs of the knee joint tiie chief cf 
feet of irradiation can probably be referred to the tendinitis so often present m 
the attachments of adductors and the tendon of the quadneeps and parbeu 
larU m llic medial tendons ( pcs ansennus ) In climacteric arthnbs of the 
knees where tlic svmptoins mainly consist of such tcndmibc and penartlmtic 
tenderness and swelling the effect of x rav thcrapv is cxttcmcK sabsfactorv 

Concerning the results obtained iii atrophic arthritis kahlmeter says 

llic task of estimating the value of x ray tlicrapy in this disease is very diffi 
cult indeed Numerical figures here indicating the results arc of cvcccdmgl) 
slight value because naturalK tlic effect of treatment vanes so tnomiouslv 
with different stages of tlic disease and witli different clinical types Obviouslv 
no tlierapcubc action can be expected on dcstrucbie processes in cartilages on 



PHYSICAL THERAPY IN ARTHRITIS 


243 

ankyloses or anatomically fixed contractures Nor is there any great effect on 
intra articular exudates, except in \cry acute and recent cases A better result is 
obtained on inflammatory processes in the joint capsules, provided they are not 
yet organized, but tlic best effeet by a long way «s obtained on periarticular 
connective tissue, in tendon sheaths and attachments of tendons and muscles 
Tlie effect here approaches that earlier mentioned CDnccrmng sporatic bursitis 
and pentendinitis of a different etiology In summary it may be said of the 
xray therapy in rheumatoid arthritis that its effect is pronounced in tlic same 
degree as the "joint” syanptoms arc of recent nature clcarlv inflaminatorx and 
penarticular, and the restricted mobility is due to pamfuliicss of the penarticular 
soft parts, and not to cicatricial shnnking, effusion or dcstmction of cartilage 

It will be noted from a close examination of Kahlmeter’s report that the 
best results of loentgenotlicrapy occur hi the most acute stages of bursitis, 
in various acute types of specific infectious arthritis, and in the more acute 
phases of atrophic arthritis when the symptoms are attributable to purely 
penarticular inflammatory changes Tlicse are the forms and stages of rheu 
matic processes which respond most favorably to every other type of simple, 
accepted therapy, processes which, in fact, may clear spontaneously if na 
ture be given a bit of support In the more chronic fonns of fibrositis 
("tendmitis”), where other forms of treatment may be disappointing, an 
earlier trial of roentgenotherapy would be justified But, in tlie vast majority 
of the mote acute rheumatic conditions, the physician may confidently 
resort to simpler, more finnly established fonns of physical therapy before 
resorting to xray treatment 

Even those authors who arc enthusiastic about roentgenotherapy in ar 
thntis stress the point that "the tlicrapeutic effect is enhrely confined to 
the subjective symptoms, aiding return to normal hu\chon and ameliorating 
inflammatory symptoms if present ” In certain cases the relief from pain 
may be merely the result of tlie analgesic effect of x rays The possible de 
structive influence of \ravs on cells of the inflammatorv exudate may 
contribute to the amelioration of the signs of inflammation 

The author’s experience with roentgenotherapy is too limited to justify 
even tentatvxe cowctwsvows, bwt dcspvte tlvose -lywotod, vt vs vwy opvtwQW that, 
until moredefimteproof of its place and its value appears, roentgenotherapy 
should be used conservatively in the treatment of arthnhs We have dis 
cussed at some length tlie place of roentgenotherapy in the therapeutic 
scheme of artlmtis because this subject has received, perhaps, too little 
notice m the American literature Roentgenotherapy as a means of allc 
viatmg arthntic conditions deserves further study by those equipped with 
the clinical material and the technical faalities to carry out a research 
program 
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good on tlie whole in all forms and stages of tendinitis and periarthritis in 
localized m^■algla and neuralgia and on the whole in all cases with penartlintic 
ssTnptoms This last mentioned factor is of importance when it comes to choos 
mg the most effcctn e radiabon technique m the treatment of difieient forms 
of chronic arthntis where it is ea^ to understand the results are not and can 
not be as sahsfacton as in the first mentioned groups of disease 

\\ ith regard to the effect obtained m gonococcal arthritis it must be 
emphasized that Kahlmeter usually resorts to fever tlierapy along with 
\rav thcrapv and fever therapy alone is admittedl) evtraordmarilv effec 
tive m the largest proportion of cases of earlv gonococcal arthntis 

An excellent result of x ray irradiation is also obtained in the acute forms of 
bursitis In some cases however particularly in tliosc of less acute onset or 
even those running a chronic course the clinical picture merges impercepbblj 
into those coiidihons I have called pcntendinitis tendinitis and even in 
some cases penarthntis In all these different localisations and forms of pen 
tendinitis and tcndinihs the effect of \ra) therapy is very good even if not so 
sinking and above all so rapid as in acute bursitis I should think tlic figure 
given in 19,2 for good results free or nearly free from symptoms (90 per 
cent) IS well maintained 

In ins opinion tlve favorable result of xrav we in manv cases observe vn 
spondvhtis defonnans is mainly to be asenbed to their beneficial effect upon the 
irritation and tenderness here of the deep attachments and aponeuroses of the 
entire lumbar musculature 

Likewise I am convinced that most pains in ostco-arthntis of the hipjomt 
arc caused not uvvmcdiatclv bv changes in the jomt itself but by hypcrfunction 
of the muscles of the hip thigh and back which is tljc result of restricted ino 
bilitv in the hip-|omt It scans to me scarcely possible to explain the tlierapeutic 
effect attained bv x ravs in this disease m anv other way than by some direct 
influence of tlic rays on the painfuincss localized to all muscular attachments 
round the lup-iomt not least to those of the abductors and adductors of the 
tbigli ExaetJv the same applies to ostco-arthntis of the knee joint tlic chief cf 
feet of irradiation can probably be referred to the tendinitis so often present m 
the attachments of adductors and Oic tendon of the quadneeps and particu 
larlv m the mcdul tendons ( pcs ansennus ) In chmactenc artlmtis of the 
knees where the symptoms mainly consist of such tcndinitic and pcnarthntic 
tenderness and swelling the effect of x rav tlicrapv is cxtrcmclv satisfactory 

Concerning the results obtained in atrophic arthritis Kahlmeter savs 


Die task of estimating the value of x ray therapy m this disease is vciy difS 
cult indeed Numencal figures Iictc mdteating the results arc of exceedingly 
si jjht value because naturalh the effect of treatment vanes so cnonnouslv 


with differait stages of the disease and with different clinical types Obviously 
no therapeutic action can be expected on destructive processes in cartilages on 
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ankyloses or anatomically fl\cd contractures Nor is there Jiiv great effect on 
mtra articular evudates, except in serv acute and recent cases A better result is 
obtained on inffanimatory processes in the joint capsules, proiided they are not 
yet organized, but the best effect by a long vsay is obtained on periarticular 
connective tissue, in tendon sheaths and attachments of tendons and muscles 
The effect here approaches that earlier mentioned concerning sporatic bursitis 
and pcntendinitis of a different etiology In summarv it may be said of the 
X ray therapy in rheumatoid arthritis that its effect is pronounced m the same 
degree as the ‘ joint' symptoms arc of recent nature clcarlv inflammatorv nnd 
penarbcular, and tlie restricted mobility is due to pamfuhicss of the periarticular 
soft parts, and not to cicatricial shrinking effusion or destruction of cartilage 

It will be noted from a close examination of Kahlmeter s report that the 
best results of roentgenotherapy occur in the most acute stages of bursitis 
m vanous acute types of specific infectious arthritis and in the more acute 
phases of atrophic arthritis when the symptoms are attributable to purely 
penarticular inflammatorv changes Tliese are tlie forms and stages of rheu 
matic processes which respond most favorably to every other type of simple, 
accepted therapy processes winch, m fact, may dear spontaneously if na 
ture be given a bit of support In the more chrome forms of fibrositis 
( tendinitis”), where other forms of treatment may be disappointing an 
earlier trial of roentgenotlierapy would be justified But, in the vast majonty 
of the more acute rheumatic conditions, the physician may confidently 
resort to simpler, more firmly established forms of physical therapy before 
resorting to \ ray treatment 

Even tliose authors who are enthusiastic about roentgenotlierapy m ar 
thnhs stress the point that ‘ the therapeutic effect is entirely confined to 
the subjective symptoms aiding return to normal funebon and ameliorating 
inflammatory symptoms if present ’ In certain cases the relief from pam 
mav be merely the result of the analgesic effect of xravs Tlie possible de 
structive influence of xrays on cells of the inflammatory exudate mav 
contribute to the amelioration of the signs of inflammation 

Tlic autlior’s experience with roentgenothcrap) is too limited to justify 
even tentative conclusions, but despite those quoted it is my opinion that, 
until more definite proof of its place and its value appears roentgenothcrapv 
should be used conservahvely in tlic treatment of arthritis Wc have dis 
cussed at some length the place of roentgenotherapy m the therapeutic 
scheme of arthntis because tins subject has received, perhaps, too little 
notice in the Amencan literature Roentgenotherapy as a means of alle 
viatmg arthritic conditions deserves further study by those equipped with 
the cluneal niatenal and the technical faalilies to cam out a research 
program 
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CHAPTER XVII 


HYPERTROPHIC ARTHRITIS 


Synowms Osfeo arthritis, degenerative arthritis, senescent arthritis, 
chmactcric or ijienopansaJ arthritis (in vvomen), osteo-arthrosis, arthri 
tis dc/ornians 

Hypertrophic arthritis is to the joints what arteriosclerosis is to the vascular 
system, essentially a manifestation of the wear and tear of living, each is a 
price nearly all of us must pay for living long enough, for with age, some 
degree of these changes is inevitable 

NOMENCLATURE 

“Hypertrophic arthritis” is the term accepted by the American Rheu 
matism Association Others have applied the designation “senescent arthri 
tis” to some of those cases that fall within this large group, because 
senescence is an important factor in this disease The condition may be 
brought on by degenerative changes in the joint cartilage (as Bennett and 
Bauer have recently show n), hence tJie name “degenerative arthritis ” The 
British, to stress the early bone involvement in contrast to the primary 
penarticular changes m atrophic arthritis, have preferred the term “osteo 
arthntis” The designation “osteo arthrosis” has been employed to denote 
the absence of an inflammatory basis for tins form of joint disease "Cli 
mactenc” or "menopausal” aithrihs has been employed by those authors 
who believe that the menopause exerts a precipitating influence in some 
cases occurring in women at the climacteric “Arthntis deformans” is alto 
gether too loose and meaningless a terra for use 

ETIOLOGIC FACTORS 

Long exerted trauma of mild degree, or more severe and abruptly in 
flicted trauma, is the factor most prominently related to the etiology of 
hypertrophic arthritis Apparently even physiologic trauma may produce 
Heberden's nodes at the distal joints of the fingers or hypertrophic lipping 
m the knees of obese patients, but these changes are rarely seen in patients 
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who do not also show evidence of general physiologic aging or premature 

phvsiologic senescence 

Because some individuals nia\ develop hypertrophic arthritis at a rela 
tnelv earlv age and others escape almost entirely significant degrees even 
in old age it is evident that senescence is not the sole factor concerned 
This suggests the existence of an inherent relative immunity in some indi 
viduals and constitutional predisposition in certain others these latter 
possiblv being born with tissues poorly equipped to withstand the burden 
of the ordinary wear and tear of living 

Clinically the inherent tendency to this form of arthritis is suggested by 
the frequent incidence of the same condition m at least a number of the 
patients familial antecedents Tlie patient himself mav recognize and 
point out the genetic relationship between his disease and that of his an 
ccstors when he vohmteeis as he sometimes does a comparison of his 
present condition with that of the parent who was similarly affected Such 
an hereditarv relationship is most often observed with reference to the 
occurrence of Hcbcrden s nodes 

Hus predisposition to pnniarv degenerative changes in joints must be 
dependent upon a poor quahtv of the cartilaginous and bony structures 
and It is probablv influenced bv a poor vascular supplv which becomes pro 
grcssiveU more restricted with advancing age Goldhaft Wright and 
Pemberton have demonstrated that experimental ligation of a large part of 
the vascular bed around the patella in dogs brings about changes identical 
with those in hypertrophic arthritis of man Studies of Heberdens nodes 
removed from affected fingers reveal some irarrowmg of the blood vessels 
to account for a decrease m the amount of available circulation Tins of 
course mav be only a part of the general narrowing of the circulatory bed 
which accompanies advancing age If as Osier has said a man is only as 
old as Ills arteries then this form of arthntis so closely associated with 
phvsiologic age mav be merely a coucountant of aging arteries in the joints 

It IS not in the least surprising that trauma mav add an intolerable 
burden to joints mhcrciitU mfenor m structure Even phvsiologic activitv 
mav be too much for them One mav well wonder whether tlic ubiquitv of 
llcbcrdcn s nodes is not to an extent influenced by phvsiologic use of the 
hands Such a view is largcK snbslaiitiatcd bv the occurrence of llcbcrdcn s 
nodes in the fingers of the nonjuralvzcd active hand of a patient with polio- 
nnchtic paralvsis of the other hand 

Bennett and Bauer demonstrated tint degenerative and hypertrophic 
changes identical with those observed iii man can be produced cvpcri 
incntalK in rabbits b\ simple jutcllar displacement lollowmg sucli an 
operation which introduces a factor of mccbaincul stress there first appear 
dcgcnctalwc changes m the bvviliiic carliligc tlicn hvpcrtrophic hpjmig 
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(spurs) at the margin of the joint surface of the bone Such proliferation 
of bone occurred at the point of reflection of synovial membrane to the 
penchondnum of the articular cartilage, where these tissues are always 
exposed to physiologic stress Excessive strain and the abnormal anatomic 
configuration within the joint accentuate the tendency to proliferation of 
this vascular fibrous tissue It later becomes transformed into fibrocartilage 
or hyaline cartilage, and finally into bone Marked hyjjertrophy of the 
s^no\ia] membrane also was noted and in one animal loose bodies were 
encountered Tlicse changes were limited to the knees in which patellar 
displacement has been induced they were absent in those which served as 
controls It is clear from these experiments that localized trauma, without 
concomitant systemic disease can produce the changes of hypertrophic 
arthritis 


Trauma from Faulty Postural Alignment 

Tlie chief contnbutorv form of trauma is that resulting from strain of 
poor postural alignment Tlie most common of such abnoraialities arc 
pronated feet flattened longitudinal arches with foot strain, depression of 
the anterior (transverse) arches of the feet, and knock knees Any of these 
static defects or a combination of them may accentuate a tendency to 
hypertrophic arthritis and induce thickening of the synovia, particularly a 
villous synovitis of the mesial aspects of the knees Postural errors may 
occur in thin persons whose musculature is flabby, but are particularly 
likely to develop in those wlio are obese 

Obesity 

Microtrauiiia of obesity is another factor often bringing out the latent 
susceptibility to hypertrophic arthritis In such cases the condition may be 
confined to weightbearing joints, particularly the joints m and about the 
lower spine, the knees, and feet It is not difficult to imagine the strain 
these joints suffer from the constant weight of a load for which they are 
not prepared What probably occurs first is a distortion m the architectural 
alignment of the bony structures, resulting m abnormal distnbuhon of 
weight on the joints Constant repetition of the pounding on the ab 
nomially situated joint structures results in infinitesimal injury, which 
accumulating over periods of years produces the final result— hypertrophic 
arthritis The changes in the joints actually reveal such a progression Since 
the damage is of relatively mild degree, tliq proliferative process in the 
joints proceeds at a progressive, if slow, pace The result is an overgrowth 
of the joint margin with insular bony projcchons and thickening of the 
synovial lining Hus is most evident in the knees, where an irregular, mar 
ginal proliferation is noted at the joint surfaces of the bones In tlie spine. 
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similar sharp projections can be seen extending from the edges of the 

\ertebrae 

The drag of a pendulous, obese abdomen exerts strain not onlj on the 
ligaments and joints of the lumbar spine, but also on the dorsal spine, be 
cause of the compensator\ dorsal Inphosis which results In turn, postural 
strain ma\ result at the cenical spine when the head is thrown forrmrd to 
compensate for the exaggerated lumbar lordosis and increased dorsal kspho- 
sis Otlier effects of the excessne weight are exerted on joints which bear 
the greatest load the anUes and the joints of the feet The ankles become 
thickened the feet pionated and the arches flattened and painful Indeed, 
the assoaation of low backache with pain in the knees, ankles, and fiat 
tened arches will usuall) be found to be due to the strain and trauma of 
obesity and lupertrophic arthritis 

Occupational Trauma 

Tlie effect of occupational trauma is manifest b) the tendency to Hebcr 
dens nodes among stenographers gardeners, and those who knit and cro- 
chet c-xcessnch The cenical spine mar also be subjected to postural strain 
resulting from certain occupations, thus, it may be a cause of much trouble 
among bookkeepers teaclicrs, taxicab dnrers, and card players 

Foreign Bodies 

Dcgcneratne and lupertrophic joint changes and srnovial hyperplasia 
mar dcrelop when a foreign bodr enters or becomes lodged near a joint 
and remains there for a length of lime If the foreign matenal is not 
proinptlr remored the joint mar become totallv disorganized and hope 
Icsslr damaged Dcgcncratire changes in the cartilage secondary hrper 
trophic changes both at tlic joint margin of the bone as rrell as in the 
sruorial incmbranc, arc apparentiv induced by trro factors the irntatirc 
propcTtr of the foreign bodr and tlic faulU mechanics probably induced hr 
its presence Fliat these causes must be at rroik is suggested br the cvpcri 
dice rrith the Smith Petersen aitliroplastr in rrhich ritallium molds are 
inserted into tlic yoint For althougU ttui xitalhum tcpicscnts a foreign 
inctal m the joint it docs not ptoduce dcgcncratire artlmtis sucli as dercl 
ops following accidental introduction of other tvpes of foreign matenal 
M a matter of fact the presence of the ritallniin cups m the Smith Petersen 
artiuoplastr results in a smooth joint surface, and the formation of rather 
iicalllu looking and acting fibtocaitilagc Appaicntlr this constmetue 
(rather tlmi dci,cncratirc) change induced br the ritallium cup is at 
tnbutabic to tlic fact that tins metal is inert and that it is inscTtcd into Uic 
joint in such a manner as to allow perfectly nonnal phr-siologic function 
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NEUROTROPHIC FACTORS 

Tlie ncuroartliropalhies of tab<s doi^alis, synngomyelia, and other le 
sions of the spinal cord, are essentially bizarre forms of hypertrophic 
arthritis Fundamentally, they have a distinctive etiologic factor the dis 
organization of certain neurogenic influences regulating joint function 
However, the ultimate pathologic and clinical manifestations may be re 
garded simply as those of an ordinary hypertrophic arthritis resulting from 
postural trauma facilitated by loss of joint sensibility to pain and by relaxa 
tion of supporting periarticular structures This type of joint disease is to 
be discussed more specifically m a subsequent section (page 555) 

METABOLIC FACTORS 

Glandular disturbances m the direction of underfunction, particularly of 
the thyroid gland, may contribute to the progression of hypertrophic arthn 
tis, either through the direct effect of decreasing thyroid secretion or, as is 
more likely, through slowing of the arculatory current that is one of its 
major effects Over half of the patients with hypertrophic arthritis reveal 
fairly conclusive evidence of some degree of thyroid underactivity, many of 
these are distinctly improved by small doses of desiccated thyroid Hyper 
trophic arthritis may be considerably aggravated by coexisting myxedema 

It has been implied that the glandular disturbance that is a sequela of 
the menopause is related to the production of hypertrophic arthritis To 
be sure, such arthritic phenomena do become evident shortly after the 
menopause, thus suggesting some causal relationship However, it is doubt 
ful whetlier there is sufficient reason to attribute to any menopausal dis 
turbance a primary importance m the production of this form of joint 
disease The tendency to obesity, frequently associated with the meno 
pause, may indirectly favor the development of hypertrophic arthritis, 
particularly in those persons who have already subjected their joints to 
some injury eithei from obesvtx 01 ftowv mcvpvewt senescewt 

changes In such cases, however, the menopause is merely another un 
favorable incident in a drain of events favonng the production of hyper 
trophic arthritis 

It IS tempting to consider the possibility of some error m general metab 
olism as a cause of the widespread degenerative changes of hypertrophic 
arthritis Numerous hypotheses have been advanced concerning the “me 
tabohe” basis of this condition, but these have not been substantiated by 
scientific mveshgatioii As wc have already mentioned, Bennett and Bauer 
showed conclusively that the hypertrophic artlmtis experimentally 111 
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duccd m rabbits results from purch local mechanical disturbances, wth 
out intervention of am svstemic or metabolic factor Disturbances of 
nicfabolism in the usual sense of that phrase, cannot be said to exist as a 
prnnarv cause of hvpertrophic arthnbs We have already alluded to tlie 
contributory role of thyroid underfuncbon The effect of obesity in hy'per 
trophic arthntis is more mechanical than metabolic, and its genesis more 
often exogenous than glandular Again, the theory that a ‘calcium or 
parathsTOid disturbance is related to the arthntis is unsubstantiated by 
anv proof whatever Onlv if the sum total of metabolic processes consti 
tuting senescence and obesity be considered as the metabolic errors funda 
mental to hypertrophic arthntis may one assume that the disease is 
metabolic m nature 

Tlie frequent occurrence of disturbances in carbohydrate metabolism 
(sometimes franh diabetes) among patients with hypertrophic arthritis is 
readily explained b\ the greater incidence of obesity among these patients 
than among nomial control groups Tlicre is no indication, hovveyer, that 
such disturbances in carbohydrate metabolism have anv relation either to 
the development of hypertrophic arthritis or to its usual symptoms Tnie, 
the ncuntic pains associated vyith hypertrophic arthntis are greatly mten 
siHcd by coexisting diabetes and are ameliorated by its control, but elimina 
tion of hypcrghccinia alone docs not suffice for complete control of these 
ncuntic pains nor for prevention of their recurrence Esen when the dia 
betes is adequately controlled the arthritis requires direct treatment 

INI ECTION 

\\ c have ample proof that infection probably plays no part m the pro- 
duction of the primary cliangcs of lupcitropluc arthritis Here wc need 
only recall those indicators of infection that are almost invariably present 
111 atrophic aithntis and that arc stiikiiigh absent in lupertropliic arthnbs 
\n increased rate of sedimentation of crvllirocvtcs, a pronounced increase 
in the proportion of \oung noiifilaiiicntcd polYmoryihonuclcar leucocytes, 
the presence of slicyitococcal agglutinins and prccipitins ni the scrum, and 
the clinical signs of systemic infection IIovvc\cr, the changes in the joints 
induced b\ senescence, trauma obesity, or poor posture, undoubtedly 
make the joints more luhicrablc to su|x:rimposcd infection For this rca 
son atrophic attlitUis mas lx: supenmposed upon and produce the greatest 
discomfort in weight Ixarmg joints of the obese individual, and the treat 
niciit of such patients demands attention to the factor of infection as well 
as to the mulnmcil iiijuu to the joints from olicsitv 
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duced m rabbits results from purely local mechanical disturbances uith 
out intcr\ention of an\ s\steniic or metabolic factor Disturbances of 
metabolism in the usual sense of that phrase cannot be said to exist as a 
priniar> cause of hvpertrophic arthritis AVe ha\e already alluded to the 
contributory role of thuoid underfuncbon The effect of obesity m h)-per 
trophic arthntis is more mechanical than metabolic and its genesis more 
often exogenous than glandular Again the theory that a calcium or 
parathsroid disturbance is related to tlic arthntis is unsubstantiated bs 
am proof \vhatc\er Onl\ if the sum total of metabolic processes consti 
tuting senescence and obesity be considered as the metabolic errors funda 
mental to Inpcrtrophic arthritis maj one assume that the disease is 
metabolic in nature 

Tlie frequent occunencc of disturbances in carbohydrate metabolism 
(sometimes frank diabetes) among patients with hypertrophic artlmtis is 
readily explained b\ the greater incidence of obesity among these patients 
than among nomial control groups Tliere is no indication however that 
such disturbances in carbohydrate metabolism have any relation either to 
the development of hvpertrophic arthritis or to its usual svmptoms True 
the ncuritic pains associated with hypertrophic arthritis are greatly mten 
si&cd bv coexisting diabetes and are ameliorated by its control but climina 
tion of hypcrghccmia alone docs not sufEcc for complete control of these 
ncuntic pains nor for prevention of their recurrence Even when the dia 
betes IS adequately controlled the arthritis requires direct treatment 

INrECTlOV 

We have ample proof that infection probabh plays no part in the pro- 
duction of the prinian changes of hypertrophic arthritis Here we need 
only recall those indicators of infection that arc almost imanablv present 
in atrophic arthntis and that are stnkinglv absent m hvpcrtrophic arthritis 
\ii increased rate of sedimentation of crytlirocvtcs a pronounced increase 
m the proportion of vouug noufilanicntcd polymorphonuclear leucocytes 
the presence of strcplixroccal agglutinins and prccipitins in the scrum and 
the clinical signs of svstenne infection However the changes in the )omts 
induced In scncsccncc Iratinu obesity or poor posture undoubtedly 
make the joints moic Milnctable to su{>cnmposcd infection For this rca 
son atrophic arthntis may bt sujicnmposcd upon and produce the greatest 
discomfort m weight bcatmg joints of the obese individual and the treat 
incut of such jwticnts demands attention to the factor of infection as well 
as to the mcclumcal mjur. to the joints from olicsitv 



IIYPCRTROPIIIC ARTHRITIS 


257 


BIBUOGRAPHY 
General Considerations 

Baulk, W , Blnnltt, G A , and Short, C Speculations on etiology of rlicu 
inatic arthnbs New CngJaiid / Med, 208 1035, 1933 
BtiNNETi, G A , and Baulk, \V joint changes resulting from patellar displace 
ment and tlicir relation to degenerative joint disease / Bone joint Surg , 
19 667, 1937 

Buckllv,C W Rlicumahsin in advancing years Practitioner, 1 39 28, 1937 
Campblll, D C.Sacasa, C F, and Camp, j D Chronic hypertrophic osteo 
arthropathy Proc Staff Meet, Mayo Chn , 13 708, 1938 
PisiiER, A G T A contnbution to the pathology and etiology of osteo arthritis, 
vvitli observations on the principles underlying its surgical treatment Bnt 
/ Surg , 10 52, 1922 

Fisiicr, A G T Tlic nature of tlic so-called rheumatoid arthritis and osteo 
arthritis Bnt M ], 2 102, 1923 

Freund, E Chondromatosis of the joints Arch Surg, 54 670, 1937 
Garvin, J D Hypertrophic arlliribs of the spine, its incidence and nature in 
patients more than fifty years old Arch Surg, 15 134, 1927 
Goldhaft, a D, Wright, L M, and Pemderion, R The production of 
hypertrophic arthritis by interference with the blood supply Am j M Sc 
180 386, 1930 

Hadcn, R L , and Warren, W A Accelerating factors m chronic hypertrophic 
arthritis (osteoarthritis) / Lab <1 CIm Med, 21 448, 1936 
Irish, W H , and Stump, J P Villous synovitis of the knees due to improper 
vvciglit distribution Arch Phys Therapy, 20 391, 1939 
Klefer, C S The pathogenesis and diagnosis of degenerative arthritis M Chn 
North America, i8 947, 1935 

Keefer, C S.andMvERS, W K Incidence and pathogenesis of degenerative 
arthnbs jAMA, 102 811, 1934 

Kev, j A Contusion of carblagc as an etiologic factor in chronic arthnbs 
JAMA, 101 1265, X933 

Key, j A Expenmental arthritis The changes in joints produced by creating 
defects in tlie articular carblage / Bone & joint Surg , 13 725, 1931 
Key, J A Foreign body arthnbs jAMA, 113 1065, 1959 
Key, j A Production of chronic arthnbs by injection of weak acids, alkalies, dis 
tilled water and salt soluhon into joints J Bone & joint Surg , 15 67, 1933 
Smith Petersen, M N Arthroplasty of hip, new method j Bone & Joint 
Surg, 21 269, 1939 

Willis, F A The age factor in hypertrophic arthnbs j Bone & Joint Surg, 
22 316, 1929 

[For a list of books and monographs dealing with the general aspects of 
clironic rheumatic disease (including considerations on the subject of the 
present chapter) see page 527] 

Metabolic and Endocrine Background (Menopausal Arthritis) 

Cecil, R L , and Archer, B H Arthnhs of the menopause A study of fifty 
cases JAMA, 84 75, 1925 



,S ARTHRITIS \ND ALUED DISORDERS 

Ldcecombl W The metabolic and endoenne background of aitlmtis In A 
Sun c\ of Chronic Rheumatic Diseases London Ovford Press 1938 p 63 
Mail. 1 C Menopause arthralgia A studs of sesent)-onc women at artificial 
menopause New England / Med zi9 1015 1938 
Holmes G Menopausal artlintis Clin / 65 ,66 1957 
Mazer C and Isr-vel S L Sv-mptoms and treatment of the menopause \/ 
Clin North America ig o, *935 

Thomss F G Rheumatoid and climacteric arthnbs Brit M / 1 1171 1956 



CHAPTER XVIII 


PATHOLOGY OF HYPERTROPHIC ARTHRITIS 


Tlie earliest pathologic changes lu hypertrophic arthnbs develop m the 
cartilage, and not in the synovia, as jii atrophic arthnbs Tlie cartilage loses 
its normal lustre and develops a cracking or fibrillation of its matrix As 
superficial lajers of the cartilage crack, bits of it partially break away In 
microscopic sections such degenerated cartilage resembles a tattered flag 
(Fig 95) 

A progressive disorganizabon in the arrangement and size of the cartilage 
cells develops With degeneration and peeling of surface layers of the 
cartilage plates they tend to assume an irregular outline, thinned in some 
places and pitted in others The degree and extent of cartilage degenera 
bon and fragmentation apparently depend upon the extent to which these 
areas arc subjected to stress from trauma The greater the degeneration of 
one portion of the cartilage the greater die stress to which the remainder 
IS subjected and, tlierefoic, the more pronounced the eventual patliologic 
picture In time the entire thickness of cartilage may be degenerated so 
that the underlying bone is actually laid bare It should be remembered 
that such erosion of caihlagc results from primary degenerative changes 
and not from encroachment upon it by an inflammatory synovial pannus, 
as occurs m atrophic arthritis 

As the superficial layers of llie cartilage arc degenerating and des 
quamating its deeper lay ers, those immediately adjacent to the subchondral 
plate of bone, undergo increasing condensation and calcification By the 
time a considerable tliickness of the cartilage has been destroyed, the sub- 
jacent bone has become hardened, cbuniated Tins change is apparently 
stimulated by mechanical sbess of function when the mtegnty of tlie 
cartilage lias been impaired The new joint surface is then represented by 
an irregular plate of dense, ebumated bone being either the calcified basal 
layers of the former cartilage plate or, if tliat has been destroyed, the sub- 
chondral epiphyseal bone 

llie bone trabeculae also become thicker and harder, sometimes coalesc 
mg and obliterating the marrow spaces which formerly intervened be 
tween them Except for such cncroadimciit the marrow itself docs not 
participate in the pathologic process Inflammatory foci do not develop in 
^59 
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aithiitis In the latter, dccalcification of subchondral bone occurs, tlie 
trabeculae become thinner, less dense and the marrow spaces propor 
tionatcU larger 

At tlie joint margin, along Uic line of reflection of the sjTiOMa onto the 
jxmehondnum, the pathologic change assumes a somewhat different char 
acter llns area, unlike the cartibgc plate, is composed of a rather vascular 
fibrous tissue Because of this fact, the pathologic reaction along this line 
IS priniariU one of lupcrpbsia Apparently because irregularity in the con 
tour of the joints surface induces cxccssnc mechanical stress, this hyper 
jilastic ring of fibrous tissue undergoes metaplasia with gradual transfonna 
tioii into cartibgc and. cveiitualh, mto bone Tins margin of proliferating 
bone IS made up of nrcgiibr osteophytes, or spurs Ilicsc represent the most 
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obtrusive, gross pathologic change of hypertrophic arthritis, so readily ap 
parent in roentgenograms Like the margin of a coral reef these osteophytes 
pracbcally encircle the joint surface at the ends of the bone 

Though fragmentation of cartilage, its gradual erosion, eburnation of the 
underling cartilage and bone, and marginal hypertrophic spurs represent 
the pnniary and characteristic pathologic changes of hypertrophic arthritis, 
the synovia also becomes implicated The synovial membrane is stimulated 
to hyperplasia of its lining cells, and particularly of its vilh Tins hyper 
plasia may be induced by trauma of mechanical pressure from abutting 
hypertrophic spurs along the margin of the joints and is probably intensi 
fied by trauma of weight bearing and joint function For this reason, it is 
particularly marhed when trauma from abnormal alignment at the joints, 
resulting from static abnormalities, coexists In the knee these masses of 
thickened synovial tissue are generally most easily palpable along its mesial 
surface 

Tlie hyperplastic synovial membrane and villi may undergo further 
changes Again as a result of continued trauma, sections of the synovia, 
particularly its vilh, inav be stimulated to metaplasia into cartilage and 
exen into bone, constituting essentially masses of osteochondromata These 
may be tom from their pedicles, becoming loose ‘joint mice,” lying free 
within the joint cavity Time and friction may wear the surfaces of these 
loose osteocartilaginous bodies quite smooth and hard Tliey may insinuate 
themselies between the surfaces of the joint in sucli a manner as to pro 
duce pain or mechanical locking of the joint 

Significantly, such synovial hyperplasia (villous synovitis) is devoid of 
cellular infiltration and vascular congestion, such as occurs so charactens 
tically in atrophic arthritis Because the synovia and cartilage are devoid of 
an mflamiiiatory reaction there is practically no tendency to ankylosis 
However, extensive alteration m the architecture of the joint may result in 
serious interference with its function Interlocking of marginal osteophytes 
or obstruction from masses of thickened synovia or loose bodies may make 
full flexion or extension of the joints impossible and may induce some de 
formity Although it is seldom of severe grade, long persisting flexion 
deformity may lead to contracture of the joint capsule and, eventually, to 
inability to extend tlic joint fully Tliis practically never results from fibrous 
or bony union 

The sjnovul fluid is seldom increased, it is frequently considerably de 
creased in amount Small effusions may develop if acute trauma is inflicted 
upon joints affected by hjjiertiophic arthntis However, tlicsc effusions do 
not persist, being readilv absorbed when the joint is put at rest TIic capsule 
may undergo concomitant degenerative changes, developing fragmentation 
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of Its 6brous tissue minute hcmoirhages and subsequent cakificaboii But 

again inflammatory changes with cellular infiltration do not appear Muscle 

atrophs too so e\idcnt m atrophic artlmtis is absent in h}'pertrophic 
artlmtis except when disuse of a joint induces wasting of related muscles 
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CHAPTER XIX 


CLINICAL MANIFESTATIONS OF 
HYPERTROPHIC ARTHRITIS 


Iljpcttrophic artlintis may be entirely latent and produce no symptoms 
When it does produce disturbing manifestations, their scsenty is deter 
mined not only by the degree of pathologic change and bj the aggravating 
influences that may exist, but also by the patients sensitiveness to pain 

The s)inptoms of hvpeitrophic arthritis generally creep in insidiously, 
usually m middle age but often llie actual pathologic change had begun 
many vears previously Wc have already indicated that this condition is 
not confined to those of middle age, symptoms may appear before the age 
of forty, even in the twenties 

Lxcept for tlie much greater susceptibility of women to Heberdens 
nodes hypertrophic arllmtis affects men just about as often as women llic 
contributory influence of the menopause is fairly w ell balanced by the effect 
of more severe trauma to which men are exposed Symptomatieally, how 
ever, the effect of the menopause is apt to be more evident 

Because trauma plays such an important role m inducing the pathologic 
changes of hypertrophic arthntis, the condition is generallv seen in its most 
strihmg form m manual laborers, farmers, housewives, and obese persons 
But the svniptoins of the disease arc not iiccessanlv proportional to the 
degree of pathologic change Tlie coal miner with pronounced and exten 
siv c hvpcrlrophic arthritis in his spine and hnces may be less uncomfortable 
than the sensitive matron with a fevv llcbcrdcu’s nodes 

Wc have alrcadv stated that trauma aggravating hypertrophic arthntis 
may arise from obcsitv, accidents occupational, and even recreational pur 
suits llic effect of severe trauma on preexisting hypertrophic arthntis is 
btoiight out pointedly by abrupt exacerbations m the arthritic process after 
accidental falls or in|iincs Under such arcumstances previously symptom 
less hvpatfophic arthntic changes may flare into progressive activitv, with 
sacrc jMin and disability Tliougli equally severe in)urics to other )oints 
may end in complete recovery, mpirics inflicted upon a joint fundaincntally 
ptepared for, or alrcadv the seat of, hypertrophic artlintis may lead to dis 
avtroiis damage Lxacctlialion m Hie activity of this condition is not, how 
ever, a univcisal sequela of Iraunu llic author has observed the develop 
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nieiit of stubbornly persisting pam and activity in cases of previously 
quiescent hypertrophic artlinhs subsequent to overzealous massage or ex 
ercise, and on the other hand, he has seen cases of this tjpc of arthritis,, 
which were unharmed after relatively severe traumatic injuries The rela 
tion of physical trauma to the onset of symptoms and disability m patients 
with hypertrophic artlintis can usually be dctcnnined with accuracy, how 
ever, through competent analysis of all the facts obtained through careful 
medical study 

Because of the effect of trauma m precipitating symptoms, the joints 
which are apt to be the most painful arc those of the cervical and lumbar 
spine, tlic knees, and the terminal joints of the fingers Tlic hip joints are 
naxt in order Tlie proximal phalangeal and the metacarpophalangeal joints 
of the hands and the wrists are rarely affected The shoulders, also, are an 
infrequent Site of hypertrophic arthritis with symptoms 

A patient presenting evidence of hypertrophic arthritis in many joints 
may complain of pain confined to one or two of them, tliose which are 
subjected to traumabc strain Tliose free of such strain are symptomless 
Even joints with most glanng hypertrophic change may be ignored by the 
patient because they are relatively painless, whereas other joints with only 
the slightest grade of visible pathologic change may cause considerable dis 
comfort Tlie large hypertrophic knee may be painless while the opposite, 
relatively normal appeanng one may be quite sore on motion Unlike the 
distnbution of the process in atrophic arthntis, that m hypertrophic arthn 
tis IS generally asymmetrical 

The common manifestation is aching discomfort, parbcularly during use 
of the joint or shortly after Tliere is generally little pam on passive activity 
through the available arc of mohoii, and limitation of motion is rarely 
noted, or only of slight degree 

Tlie pain of hypertrophic arthritis is generally mild, it is likely to occur 
intermittently at first and to be aggravated by activitv Going up and down 
steps IS particularly painful, if the knees are affected Episodes of subacute 
or even acute pain may supervene Tliey are generally brought on either by 
acute accidental trauma or by microtraunia from o\ eruse of the joints, fre 
qucntlv under the disadvantage of poor body mechanics Tlie author has 
seen many instances in which the acute symptoms were brought on in 
advertently bv tlic patient’s misdirected efforts to relieve Ins milder synip 
toms by vigorous exercise Some of these patients confine their treatment 
to ‘ setting up ’ exercises, but others adopt violent exercises in tlie hope of 
retaining as much suppleness of the joints as possible Driven by the fear 
of ankylosis which, wc repeat, prachcally never occurs in this disease, some 
patients persevere with such achvibes despite pain, and sometimes, indeed 
add to the amount of exercise with increase m pam 
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Tlie s\mptoms of h\pertrophic aithntis mav be brought on by e\cessi\e 
indulgence in sports requiring much physical effort Spurred on by a sub- 
conscious effort to pro\e to himself that he is not as old as he actually is 
the middle aged or elderh patient may pursue such actnities wth e\cessi\e 
zeal and consequent m)ur\ to the joints It is important to inquire about 
these factors for not realizing tlie relationship the patient is not libcly to 
\ olunteer the information that is so necessary in this connection 

In addition to various tvpes of trauma it is possible that acute infections 
of \anous sorts localize at times m affected joints and produce an inflani 
matory process with aggra\ation of formerly mild s\Tnptoms 

In addition to pain these patients may complain of stiffness after rest 
rchaoblc bs limbenng up on walhing Such stiffness is probably referable 
to associated periarticular degeneratue changes in the capsule and fibrositic 
changes in the muscle 

Plnsical and mental fatigue is often an associated SMnptom E\en wlicn 
it IS disturbing the patient may not complain of it unless he is questioned 
specifically on the matter His immediate concern is about the joint pains 
and he ma\ not be consciously aware of the fact that the onset of joint 
disabilih followed immediately upon a period of prolonged nenous strain 
induced worr\ or anxiety 

NaturalU patients ma\ present symptoms concomitant with the artliri 
tis but not directly related to it Insomnia xaguc digcstuc disturbances 
constipation and paresthesias arc not infrequent accompaniments Tlic 
paresthesias may be aggnnated by coexisting anemia either hvpochromic 
or macToatic m t\pc Tlicsc patients max be aware that they puff on 
clinibiiig a hill or on going up steps either because they are oxcrwciglit 
or because they liaxc associated hypertension and myocardial insufiicicna 
llic vasomotor and nenous instability of the menopause is exidcnt in some 
of them 

\sidc from tlie joints the patient with Inpcrtrophic arthritis may rcical 
fciv abnoniul physical signs In fact lie gciicralK appears quite licaltln 
sometimes cxtraordinariK robust large framed and nourished to c-xccss 
this IS in contrast to the drawn pallid or pasts complcxioncd patient suf 
fcring from atrophic arthritis Ilic temperature is nonnal there is usiiallv 
no tacliscardia Sometimes tlicic is slight cardiac enlargement assoaated 
with moderate or more scscic Inpcrtaision 
llic course of hypertrophic artlintis is generally Ixmign AnUlosis prac 
ticjlK nexer occurs Dcfonnitx from iiiusciilar contractures develops rarclv 
for imisclc spasm of severe degree is seldom induced If adequate trcalincut 
is applied carh the degenerative process iii the cartilage and the sexTondan 
InpcTtrophic changes m tlic bone max be ancsttd and functional useful 
ness of tlic joint preserved despite the fact that restoration of its anatomic 
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integrity is impossible Only il the disease is permitted to progress un 
checked does one observe disabling alterahon of the ]oiiit, through the 
fonnahon of extensile osteophytes which limit the range of motion and 
increase the degree of disability through pain Even then the joint is seldom 
completely useless, pain resulting only from the trauma of exercise and 
abating or disappearing when the joint is at rest To be sure, the osteo 
phytes projecting from the margins of adjacent vertebrae may coalesce 
slightly iinpairmg the nonnal flexibility of the spine but the patient is then 
rewarded by spontaneous relief from jxiiii the relief being attnbutable to 
the buttressing effect such fusion bnngs about Altogether, the natural 
course of hyjicrtrophic arthritis, when uncoinphcated by infection or acci 
dental injury, reveals its strikingly innocent cliaractcr Serious damage from 
it need not generally be feared 

LABORAFOin 1 INDINGS 

There is striking difference between the results of laboratory studies m 
hvpcrtrophic and atrophic arthntis In hypertrophic arthritis the total leu 
cocyte, crytlirocyte, and differential counts are normal In the majority of 
cases the usual proportion of nonfilamented polymorphonuclear leucocytes 
IS not increased The sedimentation rale is normal (Fig 96), as are tlie 
unne and chemical studies of the blood Coincidental anemia, diabetes 
cardiorenal disease, or arteriosclerosis may modify the laboratory findings 
but hypertrophic arthntis alone produces practically no abnormalities that 
can be found m the course of clinical laboratory examination 

ROENTGENOGRAPHIC MANIFESTATIONS 

Except m the earliest stages of the disease when the degree of cartilage 
degeneration is too slight to be revealed in Uie xray, the roentgenograplnc 
appearance of the joints in hypertrophic arthntis is characteristic Witli 
progressive degeneration of cartilage there is, of course, narrowing of the 
joint space, as m atrophic arthntis, but in addition, there are features char 
acteristic of hypertrophic arthritis only Instead of the diffuse osteoporosis 
about affected joints the bone retains its radiopacity In fact, the bone just 
beneath the affected joint cartilage may appear more dense than normal 
The margins of the joints are dotted with pointed or rounded overgrow tlis, 
constituting the characteristic osteophytes of hypertrophic arthntis In the 
knees, loose bodies may be present m assoaation with other hypertrophic 
artlintic changes (Fig 97) Even when the cartilage is entirely destroyed, 
evidence of bony ankylosis is absent, although osteophytes projecting from 
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the inargms of the \ertebrae do somehmes, produce bon) bridges which 
mute the vertebral bodies 

Ih-pcrtrophic arthritis is prone to affect certain joints more than others 

Blood Sedimentation Test 


Cu«N«. Vp55 f»l>ru»r7 23 _ 1933 



i ic 96 Dugorul ///<« indicating cssentuK} itomul sedimentation of ctjtfirocjtcs in a 
case of lt}'pcrttophic (ostco ) aitlmtis 


producing charactciislic clmical pictures Hicsc will be discussed in the 
following pages 


niHlRDLNS NODLS 

J» the hands iht most distiiictnc lesions of Inpcrtrophic arthritis arc 
the hard irrtgular hnobs over the distal phalangeal joints /\s long ago as 
iSci Ilclicrdcn iccogni/cd and described these nodules as manifestations 
of j rclitnch mnocnons l)pc of aitlmtis which iiicidciitallv he rcali^al 
was not gouts Women arc more subject to Heberdens nodes than men 
Hie onK olnious indication of hjpcitropliic artlmtis in u be these nodules 
of the fingers allhougli further search in such cases usiiallj reveals svmp 
tomlcss hv^scrtropluc -iithritic lesions m other joints as well Hicsc nodes 
apjurentJv rt^ircsmt proh/trafioiis of the sviiovial mciiihranc and capsule 
over the dorsum of the distal phalangeal joints Degeneration of the cat 
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tilagc and some degree of hvpcrtropliic arthntic cinngc it the imrgms of 
the distal phalanges arc frcqucntlv associated 
Heberden s nodes present such a characteristic appearance that they 



Fie 97 H>-pcrtroph c (osfeo ) aithutis of the knee ttli osteophjtes loose bodies 
and slight effusion Note also the nanowed jomt space result ng from cartilage degen 
cration and the increased densit) of the bone in the sufadiondral zoie (from Fergu 
son Roentgen Diagnosis of the Extre nihes and Sp ne Paul B Hoebcr Inc 1939 ) 

may be recognized at a glance (Fig 98) Tlicy occur only at the distal 
finger joints and may be present either on only one or two fingers or on 
most of them These nodes may stand out as the only abnormality m the 
hands for the proximal phalangeal joints appear normal ^Vllcn Heberden s 
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nodes dc\clop slowU and painlcsslv the patient accepts them without much 
concern Elderlv people particularly are likely to recognize these knobs as 
a manifestation of their age which they actually are Not incomenienced 



I ic q? Ilcbcrdcn s nodes at the distal plulangeal joints the tjpical man festation of 
tiipcttroph c (ostco ) arthritis m ti c hands 

by tlicir presence they nc\cr seek medical ad\icc on account of them alone 
Aounget patients and women particularly arc likely to be more concerned 
alxnit their dcsclopmcnt Discomfort or impairment of joint function is 
less apt to bniig such a patient to the physician than the fear instilled 
pcrliaps b\ a well meaning fnend that this mas be the beginning of a 
crippling arthntis 

\\ hen Hclxrrdcn s nodes do cause symptoms they arc likely to appear 
during the carU stages of doclopmcnt of the codes llicrc is nc\cr scscrc 
pain there is rather a sensation of soreness particularly when using the 
fingers or on lateral pressure When the patient complains of soreness and 
swelling llitrc is hkcU to be some tenderness on pressure over the nodules 
and tilt skill mas he somewhat red and glossy Such features suggest to the 
juticnt the possibilih of an inflaimnalor\ process and they cause mcrcas 
mg apprehension Ilcbcrdcn s nodes mas Ixxoinc sore and tender after 
o\tni« of tilt fingtrs either from exercises earned out with the deliberate 
aim of kcqimg the joints from getting stiff or from c\ccssi\c use Heber 

cus nodes rarcU impair motion at tlic joints to am significant extent 
In tune these nodes attain maximum dcxclopmciit (never to alarming pro 
poitionv) iiam or soreness if it lias been present iKcomcs negligible the 
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defornnty jlonc may then be the most disturbing aspect to the sensitise 
patient 


1 HE KNEES 

Tlie knees arc frequentlj mvolscd m hypertrophic arthritis and are likely 
to cause distress sooner or later Tins is due to their exposure to physical 
strain from physiologic use, from static defects of the feet, and from obesity 

The initial subjective manifestation of hypertrophic arthntis in the knees 
is a dull aching, aggravated by walking, particularly up and down steps, 
descending stairs is more difficult and painful Uian ascending them Tlie 
aching IS apt to be most pronounced toward the end of the day, or after a 
period of exercise On the other hand, there may be considerable stiffness 
when the patient attempts to walk immediately after sitting a while How 
ever, the pain becomes severe onlv if the joint is subjected to excessive 
trauma 

Often the patient complains of creaking m the knees Swelling, if it 
appears at all, is slight or only niodcnte m degree, and is altogether unlike 
the swelling m atrophic arthntis, there is no boggy periarticular swelling 
(Fig 99) In patients with long neglected static defects of the feet or with 
knock knees, the mesial aspect of the knees may be visibly enlarged On 
palpation a large mass of rather firm tissue, representing the markedly 
hypertrophied synovial membrane, may be found Except for such thicken 
mg caused by synovial hyperplasia, the enlargement of the knee affected 
by hypertrophic arthritis yields a sensafaon of bony hardness — a somewhat 
irregular, knobby, bony hyperplasia 

Motion may be free, except when the joint becomes locked by loose 
joint bodies, or, in more acute cases, when complete extension is limited 
by spasm of tire hamstring muscles Tenderness may be elicited over the 
lateral margins of the joints, but pain and tenderness are not proportionate 
to the extent of the pathologic change evident A large knee with obviously 
marked bypertrop\wc dvawge sway be tdatvvely pamless, beth ow passive 
and active motion, whereas the other knee, showing very little change from 
normal, may be quite sore on motion Creaking is usually clearly audible, 
sometimes a sensation of gritty crepitus is imparted to the palpating hand 
Passive movement through the available arc of motion may be entirely 
painless, particularly if the joint is moved slowly, gently Less guarded mo 
tion may induce sudden spasm of muscles and pam Synovial effusions are 
rare and there is, as a rule, no musdc atrophy 

\Vlien loose cartilaginous bodies — ^"joint mice"’ — are present, they may 
insinuate themselves between the surfaces of tlic joints, producing sudden 
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nodes dcsclop slowh and painlessU the pahent accepts them uiUiout much 
concern Cldcrh people parttcularh arehheU to recognize these knobs as 
a manifestation of then age which the\ actualh are Not incomenienced 



I ic qS Ilcbcrdcns nodes at the distal phalangeal joints the t)piC3l manifestation of 
lupcrtroph c (ostco-) atihntis •n the hands 

b\ tliur presence tlic) nc\cr seek medical advice on account of them alone 
^ oiiiigcr jjaticnts and women parliculaih arclikcl) to be more concerned 
about then development Discomfort or impairment of joint function is 
less apt to bring such a patient to the phjsician than the fear, instilled 
perhaps bv a well meaning fnciid tliat this mav be the beginning of a 
cnppliiig artlmtis 

Wlicn Ilcbcrdcns nodes do cause svmptoins tlicj are likclv to appear 
dining the carl> stages of development of the i odes Tlicre IS never severe 
pain there is rattier a sensation of soreness particularly when using the 
nngas or on lateral pressure \\ hai the patient compbins of soreness and 
swelling there is likclv to be some tenderness on pressure over the nodules 
and tlic skin niav be somc’what red and glossv Such features suggest to the 
jsaticnt the possibility of an inflaiiimatorv process and they cause mcTcas 
mg apprehension Ilclxrtdcns nodes mav licconic sore and tender after 
ovcni^ of the fingers citlicT from exercises carried out with the deliberate 
aim of keying the joints from getting stiff or from excessive use Heber 
den s nodes rarely impair motion at the joints to anv significant extent 
In time these nodes attain nuxumuii development (never to alaniiing pro- 
portions), pam or soreness if It lus been present Iiccomcs negligible the 
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defoniiit) alone may then be the most disturbing aspect to the sensitive 
patient 


TilL KNEES 

Tlic knees are frequently involved m hypertrophic arthritis and are likely 
to cause distress sooner or later This is due to their exposure to physical 
strain from physiologic use, from static defects of the feet, and from obesity 

The initial subjective manifestation of hypertrophic arthritis in the knees 
IS a dull aching, aggravated by walking particularly up and down steps, 
descending stairs is more difficult and painful than ascending them Tlie 
aching IS apt to be most pronounced toward the end of the day, or after a 
penod of exercise On the other hand, there may be considerable stiffness 
when the patient attempts to walk immediately after sitting a while How 
ever, the pain becomes severe only if the joint is subjected to excessive 
trauma 

Often the patient complains of creaking in the knees Swelling, if it 
appears at all, is slight or only moderate in degree, and is altogether unlike 
the swelling in atrophic arthritis, there is no boggy periarticular swelling 
(Fig gg) In patients with long neglected static defects of the feet or with 
knock knees, the mesial aspect of the knees may be visibly enlarged On 
palpation a large mass of rather firm tissue, representing the markedly 
hypertrophied synovial membrane may be found Except for such thicken 
mg caused by synovial hyperplasia, the enlargement of the knee affected 
by hypertrophic arthritis yields a sensation of bony hardness— a somewhat 
megular, knobby, bony hyperplasia 

Motion may be free, except when the joint becomes locked by loose 
joint bodies, or, in more acute cases, when complete extension is limited 
by spasm of tlie hamstring muscles Tenderness may be elicited over the 
lateral margins of the joints, but pain and tenderness are not proportionate 
to the extent of the pathologic change evident A large knee with obviously 
marked hypertrophic change may be idatively painless, both on passive 
and active motion, whereas tlie other knee, showing very little change from 
normal, may be quite sore on motion Creaking is usually clearly audible, 
sometimes a sensation of gritty crepitus is imparted to the palpating hand 
Passive movement through the av^iilable arc of motion may be entirely 
painless, particularly if the joint is moved slowly, gently Less guarded mo 
tioii may induce sudden spasm of muscles and pain Synovial effusions are 
rare and there is, as a rule, no muscle atrophy 

AVlien loose cartilaginous bodies — ^"joint mice” — are present, iJiey may 
insinuate themselves between the surfaces of the joints, producing sudden 
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pani and muscle spasm causing the patient to halt Actne manipulation oi 
rest iiiai bring tciiiporan relief but unless these cartilaginous fragments 
arc renioicd episodes of piiii are libels to recur ssitliout ssaniing 



1 1 C ;9 1 hpcitro] I c (o^tco-) actluitu affcctii g liic knees and other wcigl t beam g 
|a iits Note the obcsiU and proiuton of the feet 

IIU HIP 

I I\]>crtropIiic j[t}int» of tlic hip (iiialuiu coxae senilis) laas occur indc 
]x.ii(Jcnt]\ of other lu-iicitrophic Jtlhntic lesions and it gcncralU occurs 
dtuin, culv or late middle life Obxioosl), tlic condition is seen in its most 
pronounced form when the patient reaches an ad\anccd age It is particn 
biU hkcK to dcselnp m patients who arc obese and m those who for man) 
scars Ime subjected tiic hip to postural strain from st itic malalignment at 
tlie fext or knees Hie eouditioii tius begin in one hip and msoUc the 
other at a snhsexpiait time In nu»l eases Ix>th hijis are exentiullv affccte-d 
alllioiiji the imoUenncnt in one nus be greater lliaii iii the other IKper 
trophic aithritis of the hips nuj be extrandv disabling 
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The pathologic changes and rocntgcnograpliic features arc characteristic 
riie head of the femur is ground down and flattened, the acetabulum is 
widened and its margin becomes dotted by a fringe of irregular, hyper 
trophic spurs /Vs the head of the femur is worn down, the joint space be 
comes proportioiutcl) narrowed it mav disappear entirely Tliere is usii 
alK, m addition, hyperplasia and thickening of the synovia, but that is not 
likely to be readily perceptible clmicalR because the jomt is so deep seated 

Pam IS generally induced by motion, ordinarily by walking so that the 
degree of discomfort vanes with the amount of use The patient is also 
conscious of stiffness m the lup caused by muscle spasm Sometimes the 
pain radiates to the groin or to the knees as is not uncommon m all types 
of hip joint disease Examination reveals limitation of rotation, later, limi 
tation of abduction and adduction, with pain at the extremes of these mo 
tions Finally, even flexion and extension of the hip may become drastically 
limited and painful If marked destruction of the femoral head occurs 
actual shortening of the leg exaggerated by adductor spasm may develop 
llie gait IS then disturbed both by pain and limitation of hip motion 
Secondary changes m the lumbar curve mav be induced 

THE SHOULDER 

Although audible creaking is commonly elicited on passive or active 
motion at the shoulder, particularly in patients over forty years old pam m 
this joint IS seldom caused by hypertrophic arthritis alone Tlie discomfort 
IS usually the result of associated periarthritis or subacromial bursitis Yet 
the autiior has encountered rate instances in which tlie head of tlie humerus 
as well as the glenoid fossa and the acromioclavicular joint, was affected by 
extremely marked hypertrophic changes which produced not only a coarse, 
grating noise on motion, but also pain, evidently resulting from imtation 
of the synovia In such cases there was usually limitation of motion attnbut 
able directly to mechanical interference by the extraordinanly large 
ostcophy tes 


THE SPINE 

The spine IS probably the most common site of hypertrophic arthritic 
changes The pathologic reaction here is essentially the same as in other 
joints, developing at the margins of the vertebral bodies and at the lateral 
intervertebral joints Pam is not, however, a constant accompaniment, 
even when this type of spinal artlmtis exists pathologically It has been 
show n, for example, that arthntic changes in the low er spine can be detected 
by roentgenograms m 60 to 70 per cent of all persons aged over fifty years, 
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although the \ast majonh of them arc not in tlie least aware of tlie 
condition Tlie lumbar spine is most commonh affected the cervical seg 
ments next often and the dorsal spine next 

CERVICAL SPINE 

Hipcitrophic arthntis of the cervical spine nia\ produce a great i-aricl) 
of SMnptonis depending on which of the cerv ical \ ertebrae are affected and 
on whether the sviiiptoiiis result dircctlv from arthritic change in the \ertc 
brae iiuoUcnicnt of the ligaments or whether thc) result from ncuc root 
irntation Tlicrc ma\ be onU stiffness or a ainstant aching confined to the 
back of the neck and base of the head frequentlj associated with a dull 
moninig headache Creaking on motion inav beverv disturbing even when 
not painful Stiff neck inav appear intcmiittcntls causing pam for a dav 
or two then clcanng spontancousU or after a dose of aspirin or the apphea 
tian of heat Ihc pains nia\ be more scserc thev mav be sharp radicular 
m character radiating o\cf thc occiput to thc car oier the neck or across 
thc posterior aspect of thc shoulders and down the arms Tlic root pains 
which mas result from cervical In-pcrtropliic arthntis arc discussed more 
fulK m another section (page ^99) 

Mthongh thc patient mav attribute the onset of his sviiiptoms to drafts 
or inclement weather it will usiulh become apparent from tlie historj 
tint these manifestations appeared sliortK after a period of cither c-vccssne 
nervous or plusical strain I laving so often seen acute svmptoms of cervical 
hvpcrtrophic arthritis preapitated bv an acute emotional upset associated 
with severe nervous and muscular tension thc author is convinced of tlic 
relationship between them rostura] strain such as may occur during a 
long automobile drive or from work requiring flexing thc head for long 
stretches dailv uia) induce such svniptonis 

Lxaimnatioii reveals considerable stiffness of thc neck, resulting from 
muscle spasm It is most evident on rotation and lateral flexion of thc head 
nut so imich on forward and backward bending Palpation of tlic posterior 
nuclul muscles mav reveal taidcrncss and induration of the periarticular 
stnictuics 

i/cadac/ic is a common manifestalioii of cervical hvpcrtrophic arthritis 
paiticnlirlv wlicn tlicrc is assocuted fibtositis Although such licadachc is 
frcquaitlv associated with frank aitlintic cliangcs it rs probable that thc 
svinptams arc rcallv induced bv fibrositis affecting various ligaments and 
muscles about thc cervical spine and occiput Hie headache nuv be erro- 
wcowsK altnbwtcd to other ctioli^ic factors Careful anal)sis of thc historv 
a ds m correlating thc svmptoms with the existing artliritis however 

Sucli headache is gcncrallv described as Iscgmnmg in thc occiput, then 



M/\NlFnSTATIONS OF HYPERTROPHIC ARTHRITIS 275 

spreading fonsard to the vertex or temples It gcnerallv begins early in the 
morning, sometimes aw ihening the patient A sensation of stiffness and 
soreness m the upper cervical region may be present and tenderness may 
beeheitcd 

Such headache may occur intermittently at first, each bout lasting one 
to four days, with the diunial vanations m seventy already described, 
mmcly, exaggeration of pain in the early morning hours, followed by abate 
niciit toward the latter part of the day Bending the head forward maj 
aggravate the headache Temporary relief may be secured by bending the 
head backward, by heat and massage or by taking salicylates The condition 
may become so constant and nerve wracking that it amounts to serious 
disability Such patients are literally harassed by a feeling of tightness and 
stiffness in the back of the head and neck which they describe as a sensa 
tion of ‘ fullness and congestion,” or as a constant, dull pam 

A creaking sensation, extremely annoying and disturbing to the patient 
when he turns his head, may also be noted TIic creaking may be audible 
even to the cxanimcr, or he may just sense a cliaractcnstic crepitus, as he 
rotates or moves the patient's head laterally 

Tlic character of the headache, its situation, the circumstances under 
which it appears, and the absence of nausea and vomiting, exclude migraine 
Moreover, such headaches do not usually make their appearance until 
middle life, nor is there a familial history of migraine Evidence of one type 
of rheumahe manifestation or another, m situations other than the cervical 
spine, may be obtained, such information helping to confirm the diagnosis 
of “rheumatic headache ” 

In addition to degenerative changes in tendons and muscles and to frank 
hypertrophic arthritis in the spine, other factors may contnbute to the pro 
duction of the symptoms described 

Focal infection is unquestionably one such aggravating influence, and is 
most likely to be manifest m younger persons Debility from physical or 
nervous strain, unfavorable atmospheric or climatic conditions, various 
grades of hypothyroidism, anemia, postural strain — any or all these may 
facilitate the production of such symptoms or aggravate them It is ques 
honable whether dietary indiscretions, particularly excesses in starches and 
sweets, or colonic stasis, contribute much to tins clinical syndrome A clear 
cut allergic relationship is also rarely noted Although ocular disturbances, 
conducive to postural strain, may aggravate tlie headaches and may tliere 
fore require correction, it is important not to ascribe the headaches to a 
purely ocular basis 

The diagnosis depends chiefly on eliabng and interpreting the relevant 
details of the history Evidence of cervical hypertrophic artlintis in roent 
genograms adds confirmatory proof, but such findings alone do not estab 
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libh J diagnosis nor docs ihcir absence exclude the existence of tins 
condition 


I lie DORSAL SPINE 

In addition to producing discomfort directly oxer the dorsal region of 
the back hspcrtrophic arthritis of the dorsal spine may project pain along 
the course of distribution of related dorsal nerxe roots Tlius, pam arising in 
the upper dorsal spine may radiate anyxxliere along the back of the chest 
or fomard to the pectoral region If the pam is oxer the left pectoral region 
or sternum as it max be the possibiht} of heart disease may present itself 
to the patient as xxcll as to the physician Tlie fact that pam is produced 
bv actmlx such as walking bending turning and that it may be relieved 
b\ King down max strengthen the suspicion Closer analysis reveals how 
ever that ni addition to discomfort oxer the sternal or pectoral regions the 
pam radiates along the ribs to the back A burning pam quite unlike the 
oppression produced bx angina pectoris ma) be associated and such pam 
IS rehexed bx the use of heat or aspinn 
Hie discomfort of dorsal hypertrophic arthritis max be felt lateral to the 
spine m the uUcrscapuUc regions suggesting plcmisy Root pains arising 
from the lower dorsal spine may radiate along the lower nb margin, sug 
gestmg cholccxstitis or some other abdominal xiscenl condition From 
the lowermost portion of the dorsal spine pam may radiate to the lower 
alxlomcn suggesting the possibility of appendicitis ureteral disease of 
colitis Unnecessary operations may be pcrfomicd to eradicate presumed 
abdominal visceral disease Some of these patients liavc undergone a second 
operation for presumed adhesions when as a matter of fact more careful 
studx III the bcgiiiniiig might have revealed the real nature of the condition 

inr Lu\m\R shnc 

Ilvpcitrophic aitlintis of the lumbar region of the spine may produce 
svmptoms either confined to the lower back or projected along the course 
of dislnhution of the tools of the scutic nerve This subject will lie dis 
cussed in detail later in a considcTahoii of low back and sciatic pam 
(iugcq57) 
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CHAPTER XX 


TREATMENT OF HYPERTROPHIC ARTHRITIS 


Man) patients with hypertrophic arthntis never seek treatment for it 
because they either suffer no pain at all or onlv a mild degree of discomfort, 
which IS not distracting enough to annoy them seriously Every physician 
has encountered elderly patients whose knees creak and whose hands indi 
cate the signs of advanced hypertrophic arthritis Yet these patients are as 
oblivious to the condition of their joints as they are to their wrinkles and 
grey ban Tliey regard their round knobbed fingers imperturbably as some 
thing to which they have fallen heir, something winch was their due And 
they look with a certain naive surprise at a phvsician who, seeing the patient 
for the first tunc, may exhibit sonic passive cimosity about these changes 
in the joints 

Otlicr patients go to the physician because of anxiety over their future 
Tlrey know tlie devastating effects of certain cases of arthritis and are panic 
stricken lest they, too, be destined for the same end Fear of crippling and 
invalidism motivates their visit to the doctor Perhaps the most impor 
tant service the physician can render these patients is to allay such appre 
hcnsion It must be pointed out to llicm that delomuty and ankylosis of 
such joints practically never ocair Such reassurance is all some patients ask 
It IS important even when further treatment is necessary, for it allays 
anxiety 

Still otlicr patients with Ileberden’s nodes, oversensitive to the slight 
irregularity of the fingers, may seek a means of ndding themselves of this 
deformity They must be convinced that the changes in the terminal joints 
are irreversible Once tliey realize that tins slight disfigurement is inevitably 
permanent, tlrey usually accept it philosophically 

Much can be done m preventing the symptoms of hypertrophic arthntis 
from appeanng, even tliough the pathologic changes of this condition 
already exist In such a case the patient must be advised against permitting 
himself to become obese, he must recognize the necessity for avoiding 
excessive strain on the joints Some of these patients must be reminded 
that they are not as young as they were, that they cannot comfortably in 
dulge in their customary physical activity or sports On the contrary, they 
must provide for more rest, longer hours of sleep, and even rest penods 
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during tlic da\ Postural errors particiiIarU of the feet should be corrected 
before thc\ produce ssinptnms of strain on the joints Soinchincs it is well 
to protect vulnerable joints against undue strain b\ means of bandages 
braces or other supports 

AMicu the patient complains of discomfort its precipitating cause must 
be sought and if possible eliminated Exercises vigorous massage, are not 
onlv utineccssarv but ftcqucnllv harmful for the joints are more hkcU 
to be injured than helped ni this wav Relief from trauma or undue phj sical 
strain iS more logicallv indicated Hie joints particularlv in weightbearing 
regions are grcatlv helped bv rest judiciousU applied Tlie patient need 
not be converted into an invalid Moderation is essential Measures of 
general hvgicne including adequate rest periods and relaxation and a well 
balanced regimen of living to dimmish the wear and tear at this penod of 
life aiC obviousK of additional help 

Tijc condition m the joints is ameliorated bv the usual methods of phvsio- 
thcrapv Msunung that a decrease m circubhon to the joint tissues is a 
factor in the production of hvpcitrophic arthritis heat should prove bene 
ficij] Bs increasing the circulation in this manner one inmates optimum 
conditions for repair Plivsiothcrapv sporadicallv applied once or twice a 
week. IS no more than a therapeutic gesture >t should be available once or 
twice (lailv and it is most likcU tobcsocniplovcd if tbc patient has a baker 
at home simple radiant heat bmp can be ngged up at little expense as 
indicated on page 23: 

Ilic contrast bath and hot jiaraffiu applications (page 233) arc valuable 
til the treatment of Ilcbcrdciis nodes Flic simphcitv of tliese methods 
enhances their value though some patients prefer a more elaborate setting 
for tlicrapv llic blood vessel exercise effected bv the contrast bath 
results in significant iinprovancnt ni the function of the remaining available 
circulation 

Hic details of the phvsical therapeutic management in chrome arthritis 
luve aheadv liccn discussed (page 231) 

Drugs for relief of jiaiii arc rarclv ncccssar) in this fonn of arthntis Relief 
through test and phvsiolliciapv is often prompt Without resort to tliese 
iiicjsijres drugs arc mere palliatives \cctvlsalicvlic acid is a simple vettffee 
live analgesic vvhich mav Iw onplovcd if joint pams persist despite the m 
stitution of rest (latticubrlv if the discoiiifort disturbs sleep 

llivioid extract mas l>c useful it is frequeutiv extreme]) helpful when 
there IS indication of a lowered rate of metabolism or frank mvxcdcma 

IIjc existence of assoculcd aiianu dictates the ncccssitv for its control 
I veil mild degrees of hvpochromic anaiiu should be corrected bv the ad 
wvmsstTitvow o( won m adequate amounts Liver extract is gcncrallv uu 
1 cccsurv imlcsv there is frank hvpcrclirotmc annnta \ itainms sliould Ih. 
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cniplojcd only if there is cleat indicahon of vitamin deficiency Dilute 
Indrochlonc acid may be administered if there is associated achlorhydria, 
as there may be, in patients of advanced age Estrogenic substance should 
be used only when there is need for controlling disturbing menopausal 
svmptoms 

Since infection apparentU does not play any part in the process, eradica 
tion of foci of infection will not influence the course of the disease Obvious 
foci of infection may be removed however, on principles of general hvgiene 
or to prevent superimposed infeebon of liandicappcd /oiiits Vaccines are 
not logically employed m tins type of aithnlis 

\Vlicu hypertrophic arthritis is aggravated bv the mechanical strain of 
overweight, the obesity must be eliminated by reduction in the caloric 
iiitahc of food Except for such dietary restriction, no special modification 
of diet IS required Reducing the amount of protein particularly of meats 
IS not only unnecessary, but actually unwise Tlierc is no indication of a rcla 
tionship between the protein intake, or the kind of protein eaten, and hv 
pertrophic arthritis 

Postural deformities m tiic feet and ankles, with shifting of the load of 
the body weight to unusual situations, may be the cause of persisUng dis 
ability when every other factor has been excluded Such static defects in the 
feet must be treated by fitting vvitli appropriate shoes Frequently the shoes 
must be altered specifically to correct the deformibcs peculiar to the mdi 
vidual patient 

Mechanical supports such as corsets, properly fitted “orthopedic belts” 
and braces, roller bandages, and foot supports, may add stability and reduce 
discomfort when the patient is active 

TREATMENT OF MENOPAUSAL ARTHRITIS’ 

Although we do not subsenbe to the view that a specific hormonal dis 
turbance, characteristic of the menopause, is pnmanly related to the 
production of so-called ‘menopausal ’ hypertrophic arthritis, we feel certain 
that the arthralgia of tins disease may ^ aggravated, to an extent at least, 
by the menopause ^Vhethe^ there is merely generally heightened sensitivity 
of the nervous system to pain, or vvhellicr other factors inherent in the 
menopausal state are responsible, is of no im|^Jortancc at the moment Chin 
cal experience indicates, however, that such patients respond satisfactonly 
to the administration of estrogenic hormone, with amelioration of symp 
toms and sometimes dramatic sub)ccbve relief When the use of estrogenic 
hormone appears indicated, it should be provided in adequate dosage 
Treatment may be started with 5000 to 10,000 rat units given parentcrally. 
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once a week for from four to ciglit weeks followed bv smaller doses bj 
moutli for a more extended period The injection of massue doses of estro- 
genic hormone o\cr long periods of time ma\ not be dcioid of certain un 
desirable effects Such dosage has been suspected of produang ovarian cjsts 
astic mastitis and perhaps even carcinomatous change in the breast 

i>RL\L\nON VND rRE\r\IL\I 01 DEIORMiriLS 

Tire principles that govern the prevention and treatment of defonnitics 
III chronic arthritis have alreadv been discussed (page 167) Tlie same 
principles that appK to the care of the joints m atrophic arthntis applj 
also to those in hvpcrtropluc (oslco-) arthntis Tlicrc arc however varia 
tions III detail dictated bv the differences m the pathologic process in each 
of these tv pcs of rheumatic disease 

liavc emphasized that t\ic pathologic changes \\\ hvpcrtropluc ar 
tlinlis arc of a bland noninflammatorv tvpc Hjpcrplasia of the svnovul 
membrane and its villi mav develop but it is quite different from the m 
flammatorv pannus of atrophic arthntis Cartilage degeneration occurs but 
the lupcrtropluc boiu changes arc the more prominent end result Unlike 
the situation m atrophic arthntis muscle spasm is a negligible factor not 
seriously conducive to producing deformity Muscle alrophj docs not occur 
except to that slight degree which inactnity forced by pain may induce 
lienee the prcycntion of deformity in hypertrophic arthntis is really a 
simple matter Tlie natural tendenev is for it not to occur at all 

Surgical Measures 

NMicn dcforiiiity and limitation of mobility do occur they arc largely the 
result of nicchamcal interference with joint function either from hyper 
trophic spurs loose cartilaginous bodies cxccssncly thick hyperplastic 
synovia or pain 

Surgical measures arc necessary m those advanced eases m which exten 
vivc and pcniuncnt pathologic change lias introduced dcfoninty or inter 
fcrcticc with the usefulness of a joint Synovectomy may be ycry helpful bv 
restoring the t onnal range of mobility and by eliminating pam m eases 
of villous synovitis m which extreme svnoyul Iivpcrtropliy causes mcclum 
cal mlafctcncc with smooth and normal function and in which resolution 
cannot be effected bv rest and physiotherapy Arthrotonn for rcmovil of 
Uxisc cartilaginous bod cs or for excision of large exostoses with or without 
tanoval of the jwtdlj iiuv bt necessary m those eases m which repeated 
locking I f {Jjc joint occurs or m which extensive hspatiopluc bom cliangc 
mtctfeacy with the desired degree of flexion or extension 
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Hic results of such operations are generally extremely reuarding Not 
only maj all or most of the normal range of function be restored, but relief 
from pain ma\ be obtained at the same time Contributory factors such as 
obesity static defects in the feet and so on must of course be eliminated or 
corrected snnultancouslv if recurrence is to be ob\ lated 

In the treatment of Inpcrtrophic arthritis of the hip (malum coxae 
senilis) uc have found conservative measures disappointing Drilling of tlie 
femoral epiphysis (MacKcnzic Henderson) has also failed m our limited 
experience with this operation Surgical arthrodesis of the hip has m the 
past been the only therapeutic measure certain to relieve pain This opera 
tion IS applicable to cases with unilateral involvement of the hip Tlie more 
recent introduction of the Smith Petersen arthroplasty technique inter 
posing a vatalhum cup between the femoral head and the acetabulum ap 
pears promising for the relief of pam without sacrificing hip )omt function 
This IS an ingenious procedure especially applicable to the treatment of 
advanced hvpcrtrophic arthritis of the hip It is a relatively new procedure 
however and its exact place in the therapy of hip joint disease and tlie end 
results arc still to be cvaluitcd precisely 

USEFUL MEASURLS IN THE TREATMENT OT HYPERTROPHIC 
ARTHRITIS OF THE SPINE 

Relief of the symptoms induced by hypertrophic aithntis of the cervical 
spine especially the headache so frequently associated with it requires 
both systemic and local treatment Fatigue must be eliminated All systemic 
factors that might be contributory require attention particularly existing 
anemia hypothyxoidism focal sepsis Such patients should avoid exposure 
to excessive cold and protect themselves against drafts Ocular defects 
should be corrected to eliminate <^e strain Simple heat over the cervical 
and occipital regions followed by massage may be amazingly successful 
Physiotherapy is particularly helpful if it is applied frequently at least 
once or twice a day Deep massage has been suggested to break up the 
fibrositic nodules frequently associated Salicylates combined with heat 
employed shortly after the onset of headache in the morning sometimes 
afford prompt relief Some patients state that 3 or 10 grams of acetylsahcylic 
acid taken before rctmng mav avert headache the following morning A 
low carbohydrate diet the use of vitamin B and tlie use of saline laxabves 
for maintenance of regular action of the bowels have been recommended 
blit it IS difficult to be sure just what their place is in the therapeutic 
regimen 

Wieii climatic conditions appear to be definitely related ctiologically 
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once a week for from four to eight weeks, followed by smaller doses by 
mouth for a more extended period The in|ection of massive doses of estro 
gemc hormone over long periods of tune may not be devoid of certain un 
desirable effects Such dosage has been suspected of producing ovarian cysts, 
c\ Stic mastitis and perhaps even carcinomatous change in the breast 

PREVENTION AND TREATMENT 01 DEFORMITIES 

Tlie principles that govern the prevention and treatment of deformities 
in chronic arthnhs have already been discussed (page 167) The same 
principles that apply to the care of the joints in atrophic arthritis apply 
also to those m hypertrophic (osteo ) arthritis Tlicre are, hov'cvcr vana 
tions in detail dictated by the differences in the pathologic process in each 
of these types of rheumatic disease 

We have emphasized that the pathologic changes in hypertrophic ar 
tlmtis are of a bland noninflammatory type Hyperplasia of the synovial 
mciubtane and vU vilU uuy develop but vt vs cyuvte different ftoui the in 
flammatorv panmis of atrophic arthritis Cartilage degeneration occurs, but 
the hypertrophic bony changes arc the more prominent end result Unlike 
the situation m atrophic arthnlis muscle spasm is a negligible factor, not 
senouslvconducne to producing defomwty iMuscleatrophy does not occur, 
except to that slight degree which inactivity forced by pain rnay induce 
Hence the prevention of deformity in hypertrophic arthntis is really a 
Simple matter Tlie natural tendency is for it not to occur at all 

Surgical Measures 

Wlicn deformity and limitation of mobility do occur, they are largely the 
result of mechanical interference with joint function either from hyper 
trophic spurs loose cartilaginous bodies excessively thick, hyperplastic 
svnovia or pam 

Surgical measures are necessary in those advanced cases in which exten 
sue and permanent pathologic change has introduced dcfonnity or inter 
fcrence with the usefulness of a joint Synovectomy may be very helpful bv 
restoring the nonnal range of mobility and by eliminating pam in cases 
of villous synovitis in winch extreme synovial hypertrophy causes mecham 
cal interference with smooth and iioimal function and m which resolution 
cannot be effected by rest and physiotherapy Arthiotomy, for removal of 
loose cartilaginous bodies or for evasion of large exostoses, with or without 
removal of the patella mav be necessary in those cases in which repeated 
locking of the joint occurs or in which extensive hypertrophic bonv change 
interferes with the desired degree of flexion or extension 
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Ilic results of svich operations arc generally extremely rewarding Not 
only may all or most of the normal range of function be restored but relief 
from pam ma\ be obtained at the same time Contributory factors such as 
obesity static defects in the feet and so on must of course be chnnnated or 
corrected simultaneously if rccurrtncc is to be obviated 

In the treatment of hyijcrtropliic arthritis of the Inp (malum coxae 
senilis) we have found conservative measures disappointing Drilling of the 
femoral epiphvsis (Mackenzie Henderson) has also failed m our limited 
cx'pcncucc with tins operation Surgical arthrodesis of the hip has 111 the 
past been the onlv therapeutic measure certain to relieve pam Fins opera 
hon IS applicable to eases vvitli uinlatcnil involvement of tlic Inp The more 
recent introduction of the Smith Petersen atihroplastv technique inter 
posmga vitalliuni cup between (he fcniora) head uid (lie aectabuhim ap 
pears promising for the relief of pam without sacrificing hip )omt function 
llus IS an ingenious procedure tspccully applicable to the treatment of 
advanced hypcrtropliic artlinlis of the lap It is a relatively new procedure 
however and its exact place m the therapy of lup )omt disease and the end 
results arc still to be evaluated prccisclv 

USEFUL MCASURCS IN HIE IRCAiMLNI OF 1 1 \ PERI ROPIIIC 
\RlimiTlS or THE SPINE 

Relief of the symptoms induced by hypcrtropliic arlhnhs of tlic cervical 
spme especially the headache so frequently associated with it requires 
both systemic and local treahnent Fatigue must be eliminated All systemic 
factors that might be contributory require attention particularly existing 
anemia hypothyroidism focal sepsis Such pralients should avoid exposure 
to excessive cold and protect themselves against drafts Ocular defects 
sliould be corrected to eliminate eye strain Simple licat over tlie cervical 
and occipital regions followed by massage may be amazingly successful 
Physiotherapy is particularly helpful if it is applied frequently at least 
once or twice a day Deep massage has been suggested to break up the 
fibrositic nodules frequently associated Salicylates combined with heat 
employed shortly after the onset of headache m the morning sometimes 
afford prompt relief Some patients state tliat 5 or lo grams of acctylsalicylic 
acid taken before rctinng niav avert headache the following morning A 
low carbohydrate diet the use of vitamin B and the use of saline laxatives 
for maintenance of regular action of the bowels have been recommended 
but it IS difficult to be sure just what their place is m the therapeutic 
regimen 

\Vlien climatic conditions appear lo be definitely related etiologically 
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parhcularlv if the headaches are incapaatating and occur only dunng the 
fall and winter being completelv absent during the warm, summer months 
a change of climate is w orth a trial 



{■ic 100 Continuous head traction applied m a case of h)pcitrophic atthnbs of the 
ccnical ipinc The head of the bed is delated 


WTen muscle spasm exists m association with hypertrophic arthntis at 
the ccrsical spine, relief may follow llic use of a cemcal (Tliomas) collar 
(hig 33) or continuous head traction with a Sayres sling (Pig 100) com 
bincd with pliysiothcraps, or strctcliiiig and manipulation of the cervical 
spine as advocated bv Hanilig 

In the latter procedure a block and tackle Sav-rcs sling suspension ap 
ixiratus IS attached to an overhead hook With the patient seated on a 
chair under the apparatus the Savres sling is applied over the head (Fig 
101 ) Traction is then exerted until the patient s buttocks are lifted from 
the scat of the chair While the patient is thus suspended m the air, the 
head is rotated to one side then the other This procedure mav be 
repeated two or three times 111 quick succession The patient is then 
lowered for a minute or two and the traction and manipulation are 
earned out once more 

Hus treatment mav be repeated at daily intervals or after two or three 
iLivs ilcpcmling upon the degree of reaction mductxJ bv the mampiilatjon 
Phvsical therapy, including the application of radiant heat, hot compresses 
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or short \\a\c chathcrnu ami massage, arc anphned dail) 1 or patients who 
arc hospitaluccl, we prefer to cmplos continuous head traction during inter 
sals between strctclmigs When continuous traction is not cinpIo\cd a 



Tig 101 TIic apparatus, witli tlie Sajres sling over ttie patients head just before 
traction is applied for stretching and mmipulation of the cemcal spine 

Tliomas collar is applied Tlie patient wears this collar continuously, except 
during periods when physiotherapy is employed 



=86 


AinilRITlS AND ALLIED DISORDERS 


\\ Iicn piin results froiii m rente cxiccrbrlion of the irtluitic process 
and tlicrc is nurkccl muscle spasm and nuchal tcndcnicss we behese 
forcible stretching rnd nunipuhtioii to be contraindicated In such eases 
rest IS enforced b\ splintnig the spine either with a cervical collar or bv nn 
mobilization m bed with contimionshcad traction 
Rocntgcnothcrapv (page has been suggested as another useful meas 
urc m such eases 

Parav crtcbral injection with procaine solution or m intractable eases, 
with alcohol inav be required m older individuals who liave severe pain 
assocuted with advanced hvjicrtrophic arthritic change 
Surgical division of branches of the cervical plexus may be performed 
when tlicrc is intractable pain csjjcciallv umlatcrallj, if it cannot be relieved 
b\ anv other means 

1 or lupcrtropliic arthritis of the dorsal spine immobiliration by a plaster 
jacket or lavlor brace mav be required in addition to systemic measures 
and phvsiothcrapv Postural correction should be attempted particularly in 
voimgcr piticnts 

Lueil measures applicable to the treatment of the low back or sciatic 
pam attributable to Iivjicrtrojihic arthritis of the lumbar spine will be 
discussed more fulls tii a subsequent section (page 458) 
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CHAPTER XXI 


RHEUMATIC FEVER 


S^'NOM'MS Acute rticuiiiatic focr iiifliiuimtor) r/jciimatiiin t/ic 
r/icuiiintic state /iiioiilc rltcutiialiMii 


Rheumatic fever is one of the most common t)pcs of acute iliciimatic dis 
ease Although the specific cliologic factor is unknown rheumatic fever ap 
pears to be an infectious process the most characteristic features of which 
especially during acute stages, arc fever md inflannnatory changes in joints 
frequently followed by carditis Hie condition may develop at any age but 
occurs most frequently m children and young adults approvmiately 90 
per cent of all cases develop between the ages of five and fifteen years As 
in atrophic arthritis, there is a somewhat greater susceptibility to the disease 
among females than males 

From the standpoint of the damage to joint structures rheumatic fever 
is not serious, but because of its tendency to involve the heart, it ranks 
among the most serious and fatal diseases of childhood and adolescence 

ETIOLOGY 

Through the years tlierc has accumulated increasing bactenologic ar^ 
immunologic evidence which, though not conclusive, indicates the pro 
ability that the hemolytic streptococcus may eventually be established as the 
precipitating etiologic factor m rheumatic fever as well as in atropine 
arthritis 

Evidence has also been presented suggesting that a virus may possi y 
be related etiologically Tliese data arc again by no means conclusive and 
represent merely another clue that deserves further investigation The possi 
bility exists tliat if a virus is responsible it may be m some manner re a e 
to the streptococcus Studies on the possible virus etiology of r cumatic is 
ease have been dealt with in a previous sechon (page 37) and among tlie 
most compreliensive reviews on the bacteriologic and immunologic aspects 
of the etiology of rheumabc fever IS tliat of Swift {193^) 

Although the microbic origin of rheumatic fever receives support it must 
not be assumed tliat infection alone is the beginning and t e cn o 
291 
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ctiologN of this disease Again, as in atrophic aithntis, factors of inlierciit 
siisccptibilit\ nutritional distuibinccs, vitamin deficiency states, debility 
from am cause and mans other cvlrancoiis influences appear to play a role 
Uthough data on these factors are not as complete as thev might be, there 
are indications that they are as important in the dcselopment of rheumatic 
fc\cr as of atrophic arthritis 

FAMILIAL SUSCEPTIBILITY 

Tlicrc IS a striking familial tcndencyr to the occurrence of rheumatic fe\cr, 
the disease deseloping much more frequently in families of rheumatic 
children than m others In half of the eases observed, two or more members 
of the famih arc affected bv this mabdy, whereas only one in ten cases occurs 
in families m which other members do not have rheumatism Tins family 
tendenev is also reflected m the greater incidence of rheumatic heart disease 
among those living in contact with rheumatic infection as compared vvitli the 
incidence of rheumatic heart disease m the general population 

Just what IS responsible for the high familial tendency to rheumatic fever 
is not entirely clear It may be the result of an inherent susceptibility to it, 
or the rheumatic infection may perhaps be transmitted by contagion from 
one nicmbcr to another, or it may be that given a certain predisposition 
several members of the same family arc affected because they arc equally 
exposed to the same unfavorable hvgicmc, climatic, and other environ 
mental factors 

NUIRIIIONAL DISIURB\NCLS /\i\D VITAMIN DEI ICIENCY 

As predisposing factors in rheumatic fever nutritional disturbances ap- 
pear to lie significant, but just how they increase susceptibility is not spe 
cificalU known llicrc is accumulating evidence that vitamin deficiency, 
cspcciallv that of vitamin C, may be in some measure responsible for the 
occuncncc of rheumatic fever, as has been suggested by the work of Rinc 
hart and his co-woikcrs, and others Such vitamin deficiency may be the 
cause or merely llic result of the rheumatic infccboii However, the clinical 
association of the two is obvious and probablv represents more than a 
chance association 

Niilntioiial disturbances, likcU to be ntorc prevalent among the poor, 
may cxpbm m some measure iJie greater incidence of rheumatic fever 
among tiiosc m the lower economic strata Hicrc arc other factors at work, 
however, among such persons, which can conceivably influence their greater 
susccptihilitv to rheumatic nifcctton unfavorable hvgicmc conditions, ex 
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posurc to cold and damp, and poor housing nid overcrowding leading to 
increased exposure to sprceid of rcspiratoiv infections 

PAIIIOLOGY /\ND PAIIIOGCNLSIS 

Tlie pathologic changes in rheumatic fever arc by no means con6ned to 
the joints and heart, hut involve many tissues and organs in the body A1 
though the most obvious lesions usually develop prcdominantlv m articular 
structures or the heart, there arc instances in which the pathologic change 
IS most pronounced clsew here For example, the rlieuniatic process inav be 
manifest prcdominantlv m the abdominal viscera and peritoneum when 
other rheumatic lesions arc hardh perceptible chnicallv 

Tlie essential pathologic change is one of damage to mcsenchvmal ground 
substance of the affected tissue Focal edema, fibrinoid swelling and nccro 
sis occur first in the interstitial connective tissue a change which apparentlv 
provokes the subsequent exudative and proliferative cellular reactions 
NVIiethcr one or the oilier predonmutes, depends apparently upon the 
capacity of the tissue for one type of response or another Thus, the pro 
hfcrativc type of reaction is especially prominent in the myocardium 
endocardium, lungs, and subcutaneous tissues The exudative reaction on 
the other hand, is to be noted cspcaallv m joint structures pericardium, 
and pleura, leading to joint effusion, pcncarditis or pleunsy From a prac 
tical standpoint it is significant that the eventual tissue damage is apt to be 
greater where a proliferative, rather than an exudative, reaction predomi 
nates The tendency to complete restoration to normal is therefore greater 
in joints subjected to rheumatic joint infiammabon associated with effusion 
than in heart muscle or endocardium which had been the seat of a prohfera 
live type of tissue reacbon Tlie latter results in the fomiation of the char 
actcnstic Aschoff nodules, collections of large, round and ovoid wandering 
cells which have the tendency to group themselves concentrically around 
the smaller blood vessels Tlie charactensbc morphologic appearance of the 
Aschoff nodule makes it the most easily recognized pathologic mamfesta 
tion of rheumatic disease 

Tlie dense scarring observed m the heart valves, myocardium, lungs and 
elsewhere represents the final pliase in the patliologic process, resulting from 
fibrosis of previously active proliferabvc foci 

The clinical relationship between upper respiratory infections (especially 
tonsillitis} and the onset and recrudescence of acute episodes of rbeuinabc 
infection is pretty well established It is not clear whether the disease process 
results from direct invasion of distant tissues by organisms ansing from the 
pnmary focus of infection, or whether the patliologic change represents 
more of an allergic (hyperergic) response to the organism or its toxic prod 
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ctiolog\ of tl)js disease Again is in atrophic arthritis, factors of inherent 
susceptibihh nutritional distiubinccs, Mtimin deficiency states, debility 
from am ciusc and mam otlicr extraneous influences appear to play a role 
Although data on these factors are not as complete as they might be, there 
arc indications that tlic\ are as important m the development of rheumatic 
fever as of atrophic arthritis 

FAMILIAL SUSCEPTIBILITY 

llicrc IS a striking familial tendency to the occurrence of rheumatic fever, 
the disease developing much more frequently in families of rheumatic 
children than in others In half of the eases observed, two or more members 
of the familv arc affected by this maladv whereas onlv one in ten cases occurs 
m families in which other members do not have rheumatism Tins family 
tendenev is also reflected in the greater incidence of rheumatic heart disease 
among those living m contact with rheumatic infection as compared with the 
uKidcncc of rheumatic iicart disease in the general population 

Just what IS responsible for the high familial tendency to rheumatic fever 
is not entirely clear It may be the result of an inherent susceptibility to it, 
or the rheumatic infection mav perhaps be transmitted by contagion from 
one member to another or it mav be that given a certain predisposition 
several members of the same family arc affected because they are equally 
exposed to the same unfavorable hvgicnic climatic, and other environ 
mental factors 

NUIRHIOWL DIb I URD \NCLS /\ND VITAMIN DEFICILNCY 

j\s predisposing factors m rheumatic fever nutritional disturbances ap 
pear to be significant, but jmt how Ihcv increase susceptibility is not spe 
cificalK known Hicrc is accumulating evidence that vitamin deficiency, 
cspccialK that of vitamin C, may be m some measure responsible for the 
occurrence of ilicumatic fever, as lias been suggested by the work of Rinc 
hart and his co-vvoikcis and others Such vitamin deficiency may be Ibc 
cause or merely the result of the rheumatic infection However, the cluneal 
auucutiun of the two is obvious and prolubly represents more than a 
chance assocutioii 

Nutritional distuibanccs, likcU to be more prevalent among the poor 
mav cvpbm m some measure the greater incidence of rhcunutic fever 
Jinong tliose m the lower ccoiioiiitc strata Hicrc arc other factors at work 
howcvcT, among such persons which can conceivably influence their greater 
suvcqitibihtv to thciimitic infection unfavorable hvgicnic conditions ex 
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posurc to cold and damp and poor housing and overcrowding leading to 
jncrciscd exposure to spread of rcspiratorv infections 

PATIIOLOG'i \ND PAlIlOGlNLSlb 

Ilic patliologic cliangcs in rheumatic fever arc by no means confined to 
the joints and heart but involve many tissues and organs in the body A1 
though the most obvious lesions usually develop predomuuntiv in articular 
structures or the heart there arc instances in which the pathologic change 
IS most pronounced elsewhere For cvamplc the rheumatic process may be 
manifest predominantly m the abdomiiui viscera and peritoneum when 
other Theimiatic lesions arc hardly perceptible cbmeally 

T7ie essential pathologic change is one of damage to mesenchymal ground 
substance of the affected tissue Focal edema fibrinoid swelling and necro 
SIS occur first m the mterstilial connective tissue a change winch apparently 
provokes the subsequent exudative and proliferative cellular reactions 
Wiether one or the other predominates depends apparently upon the 
capacity of the tissue for one type of response or another Tims tlie pro 
hferahve type of reaction is especially prominent m the myocardium 
endocardium lungs and subcutaneous tissues Tlie exudative reaction on 
tlic other hand is to be noted especially m joint structures pericardium 
and pleura leading to joint effusion pericarditis or plcunsy From a prac 
tical standpoint it is significant tliat the eventual tissue damage is apt to be 
greater where a proliferative rather tlian an exudative reaction predomi 
nates Tlie tendency to complete restoration to normal is therefore greater 
m joints subjected to rheumatic joint inflammation associated with effusion 
than in heart muscle or endocardium which had been the seat of a prohfera 
tive type of bssue reaction Tlie latter results m the formation of the char 
actenstic Aschoff nodules collections of lar^ round and ovoid wandering 
cells which have tlie tendency to group themselves concentrically around 
the smaller blood vessels Tlie cliaractenstic morphologic appearance of the 
Aschoff nodule makes it the most easily recognized patiiologic manifesta 
bon of rheumatic disease 

Tlie dense scarring observed m tlie heart valves myocardium lungs and 
elsewhere represents the final phase in the patliologic process resulting from 
fibrosis of previously active ptoliferafave foci 

Tlie clinical relationship between upper respiratory infections (especially 
tonsillitis) and the onset and recrudescence of acute episodes of rheumatic 
infection is pretty well established It is not clear whether the disease process 
results from direct invasion of distant tissues by organisms arising from the 
primary focus of infection or whether the pathologic change represents 
more of an allergic (hyperergic) response to the organism or its toxic prod 
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net M to tlic icbtionship between \-arious foci of infection and rhcunulic 
fc\cr there arc dnergent opinions We ha\c alreadj discussed the pros and 
cons concerning the relation of focal infection to atrophic arthntis (pages 
65 “4) considerations which appK equally to the problem of rheumatic 
fes cr 

im REL.\IIO\SHIP BrrWEEN RHEUMAIIC hLVER /\ND 
ArROPIIIC ARTHRITIS 

Although the tspieal clinical picture of rheumatic feser is quite different 
from tliat of atrophic arthntis, mam facts suggest that pathologically, and 
perhaps ctiologicalU also these two diseases may not be unrelated Tins 
suspicion is strengthened especially by borderline eases, encountered not 
infrequently in which the chmcal and pathologic manifestations present 
essentially a composite of certain manifestations of rheumatic feyer and 
atrophic arthritis I he possible relationship becomes especially cyadent m 
tramitional eases m which a typical acute rheumatic process is transformed 
into a chrome form of atrophic arthntis with the e\entual deyclopmcnt of 
typical cardiac lesions of rheumatism as yycll as the characteristic pathologic 
changes and dcfoniutics of atrophic arthritis 
Froin data available at present it appears not illogical to picture acute 
rheumatic feser and atropine arthntis as facets of an essentially unitary 
pathologic process the differences in the clinical and pathologic reactions 
of yyhtch may be conditioned {Ktliaps by varutions m inlicrciit susccpti 
bility the age of the patient, and the cmironmcntal factors under \yhich 
the infection occurred In this connection it 1$ important to recall that bac 
Iciiologic and iinniunologic studies as yycll as cyidcnce relating to the 
pathogenesis m these two diseases have shown for the most part a remark 
able degree of parallelism if not actual similarity True, ccrtiin immuno 
logic reactions in atrophic aithnlis differ from those m rheumatic feyer 
In the first for example there is imulh a lo\y antistreptolysin content 
m the scrum and a high a^lulimn liter for streptococci whereas m rheu 
matic feyer the contran is tnic Ihis difference may perhaps be attributable 
to the acuteness of the process in ihcumatic feser and its rclatnc chronicity 
m atrophic arthntis I or m early, active eases of the latter the antislrcp 
lolvsm content of the strum is sometimes appreciable, even though it may 
not attain the proportion noted m acute rheumatic fever Also, the rcimrk 
able smiibnty m the chmeal and pathologic features of the sulxrutancous 
nodules in ihciiinalic fever and atioplnc arthritis, dcnionstratcd by Duyvoii 
furuishcs additional proof ilut at least with regard to this pliasc of the 
jutliologic pioccss tlic two diseases arc basically siimlar, even though tlicrc 
uuy lx: diffcienccs in degree of reaction 
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I lie po-vsfljilitj til it Iwtli rheumatic fever iiicl atrophic artiinfis mav rep 
resent \ untions of the s inic juthologic process suggests Ih it studies m one 
disease niaj bt helpful m clucubting the 11 iturc of the other Nevertheless 
such a conception does not alter tJic basic fact that these tuo diseases pre 
sent distinct problems from the standi>omt of diagnosis treatment and 
prognosis 


CLINICVL MWII LSI \110NS 

Hie mode of onset and the course of rheumatic fever \ar> greatly in dif 
ferent patients depending upon the seventy and acuteness of the process 
ivhicli are in turn conditioned by the age of the individual affected 
In over half the eases the onset of the disease is preceded by an acute 
respiratory infection often by an attick of sore throat or tonsillitis The 
first manifestations of the rheumatic process may appear within a fevv days 
after the respiratory infection or not for a week or two afterward If the 
onset IS very abrupt the patient may suddenly develop a chill fever ranging 
between 100" and F a rapid pulse pallor profuse sweating evidence 
of toxemia sometmics with severe prostration and pam in various joints 
nicrc IS a tendency for several of tJic larger joints to become involved 
simultaneously or m close succession and for a migratory type of involve 
ment of new joints as previously affected ones clear In most cases there is 
only periarticular swelling but m exceptional instances effusion of fluid 
into the joint does occur In still others the pain and tenderness are accom 
panied by suclhng so shglit in degreeas to be hardly perceptible clinically 
The joint pam is generally severe and the tenderness exquisite so that tlie 
slightest pressure even of the bedclothes may be intolerable Redness over 
the joints and perceptible local bent arc apparent in only the most acute 
stages 

The onset of the disease may be more gradual beginning vvitli only mild 
tenderness and aching about a joint leading to an erroneous suspicion of a 
sprain Such symptoms may persist for several days or a week at which 
time several joints may become acutely inflamed and evidence of an acute 
systemic infection is apparent 

In young children the arbeobr pam may be relatively mild and evanes 
cent and not confined strictly to the joints whereas in older individuals the 
arthritis IS apt to present a more striking part of the clinical picture 

In children m whom the onset of the disease occurs gradually and not 
explosively there may be no localiTable joint symptoms at all only a vague 
arthralgia perhaps muscular pain qjistaxis abdominal discomfort evidence 
of general malaise and the devclopni«it of pronounced pallor followed by 
the appearance of a low grade fever tadiycardia out of proportion to the 
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nsc m temperature, then night sweats, subcutaneous nodules and cardiac 

murmurs 

Unless one is particularh alert to the possibilit) of such t}pcs of rheu 
matic manifestation m the \oung, the actue stage of the process maj pass 
undetected for a long time, leasing the wav open for the development of 
cardiac damage, which might perhaps have been averted m some of tliem 
\'crv likch this atvpical form of rheumatic infection, undetected dimng its 
active stages accounts for those mam eases of rheumatic valvulitis discov- 
ered in later life in which a clear cut history of rheumatic fever cannot be 
obtained 

'Ilic disease mav run a relativclv short course, the )oint pains disappear 
mg within five to ten davs after the institution of treatment with sahcvlatcs 
Defervescence mav be delavcd for several davs longer, then all the other 
residual svmptoms mav disappear, and the attack subside 

Again the initial attack mav become protracted the joint swelling per 
sistiiig despite intensive treatment and suggesting the possibility of atrophic 
arthritis Evcntuallv all of the svinptoins (including the arthritis, fever, and 
toxemia) mav abate onlv to flare again into renewed activity, sometimes 
with the dcvclopmait of increased toxemia, more acceleration of the pulse, 
augmentation of dvspnca and dcxclopmcnt of prccordial pam indicating 
the onset or exacerbation of carduc mvolvenicnt Such symptoms may per 
sist again for davs or weeks, until the actuitv of the rheumatic process 
aliatcs again Or the sevciitv of the infection may continue to increase, the 
cardiac damage becoming progrcssivclv more pronounced and alanmng, 
with fatal results 

Hie stxallcd 'growing pains' occurring in children of poor general 
health and presenting some of the stigmata uf rheumatic infection, such as 
nose bleeds, slight fever, pallor and undcrnutntion, mav actimllv be mam 
fcstations of subacute rheumatic fever Such eases should be differentiated 
from others with pams in the extremities, winch apparenth mav ocair m 
growing children without the slightest evidence of rheumatic infection 
blupiro states that uonihcumalic j>ains in children occur most commonly m 
the muscles of the legs and develop either at the end of the day or at night, 
sQuictttucs awwUivuvvg tUc cUvtd dvwvwg but swclv pawv vs wsvuUx gone 
b\ morning, and docs not recur through the dav, there arc no other signs 
of rheumatism elsewhere, nor a faiiiilv lustorv of rheumatic fever. 'Ihc 
Ixaugn character of such pains is established further bv a iiotiiul scdimcnta 
lion rate and blood count 'Ilic soollcd “growing pams” rqjrcscnting 
actualU nunifcstJtiuns of suluculc rheumatic fever arc apt to appear carlv 
m the morning, to persist all dav, to be aggravated bv activilv, and to be 
relieved bv rest and heal Moreover, such rheumatic pains appear in the 
upjKr as well as the lower extremities, there arc other signs of rheumatic 
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infection sildi as an increased rale of scdmicntntioii Icucocstosis anemia 

and \ei\ likcls a fiinily history of rlreirnratisni 
llie tcndenc) of rliciinutic fever to recur is vicll knovvn %yiien recur 
rcnccs follow one another in close succession it may be that the repeated 
flare ups represent incrclv reactivation in patients in vvhom the previous 
episode was not cntirelj burned out In others recurrences develop montlis 
or scars later indnced hv upper respiratory infection as a rule though ap 
pcanng not mfrcqnentlv without anv apparent reason Recurrent bouts ot 
iheuinatic infection arc more hhcly iii vomigcr than older patients Hicsc 
recunent infections increase the teiideiiey to cardiac damage aggravating 
cardiac defects tint occurred during the first attach or imtialrng carditis 
if the patient had prc\iousU escaped it 

Skin Manifestations 

Subcutaneous nodules and a variety of other cutaneous manifeyations 
develop 111 a small proportion of eases of rheumatic fever The occurrence 
of erythema nodos.nn erythema mullifonne and other t>i,« “ tUn erup 
tions apparently represent rcaetrons of the sbn to the ‘overnia o tlm 
systemic rnfection and indicate as a rule relatively virulent fonns of 
rheumatism 

Abdominal i\/anife$tatioiis 

Although mild abdominal pains or epigastric cramps soinetimes asso 
crated vvrflr nausea and vomiting and slight fever oeenr freqnen ly as 
manifestations of rheumatic infect.oii severe ‘ ® 

attachs of acute appendrcrtis or any otl.er f 
occur as the most prominent or sole 
abdominal pain as well as the patten, of the acute 

Iron from a number of vague prodromal synrptoms suggestive o ^'O^at m 
mfcctimi Tire patient may be operated upon for appendicitis the diagnosis 
of rtaLtirabdominal inlcetron becoming evident a operation or n„ 
fortunately during subseqnerrt autopsy In some cases *= y 

resemble acute appendicrtrs so closely that operalroir “d sl'OuU 

be uerfoimed even when Urc suspicion of a possible abdominal ihemnahc 
infection is considered but cannot be proved without cx-ploration Worthy 
of noirrs the fact that the erythrocyte sed.mentat.on rate is rncr^sed nr 
rhcmralic fever while it is normal in uncomplicated acute appendicitis If 
the acute episode of abdominal rheamaton subsides spontaneously it may 

'Tr a case of abdoinmal rheurnatre fever s^n by the vvr.ter recently the 
acute abdominal symptoms were evtremely suggestive of appendialis 
rmtnnatclj operation had been deferred by the surgeon because when he 
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first saw the patient three da\s after the onset of the attach there were 
generalized abdominal ngidih tenderness and distention suggesting the 
possibilit\ of pentonitis presumed to have resulted from a perforated 
appendix On the sa enlh da\ howeser scicrc pain and swelling de%eloped 
in sescral joints arousing the suspicion that the entire process was on a 
themnatic basis rrcatmcnt with salicsJatcs administered per rectum 
promptU resulted in a drop of temperature amelioration of abdominal 
ssmiptoms and signs and complete rccoscry dunng the following week 
Rcsicss of the prcsious medical histon brought out the occurrence of 
similar attacks of abdominal pain on two prcsious occasions and other 
suggestive signs of a low grade rheumatic process 

R/tcuniatic Pncuiiioiiia 

Bronchopiicumonic lesions sometimes extensive consolidation followed 
bv massive colbpsc of the lungs mav develop m the course of rheumatic 
infection Rheumatic plcunsv is not an uncommon complication Hie 
pneumonic lesions of rheumatic fever mav be difficult to detect climcalK 
because thev have a tendena to be evanescent and the phvsical findings 
atvpicai and tnmsiton 

Cardiac Involvement 

Prccordial pam dvspnca marked acceleration of the pulse a pericardial 
faction rub the development of cardiac murmurs or enlargement of the 
hcart-^nv of these signs indicate the presence of cardiac involvement 
Cardiac mumuirs mav of course be induced bv a temporar) tovic injo- 
carditis but occurring m the course of active rheumatic fever thev must he 
regarded as a jxissiblc sign of more serious damage Rheumatic endo- 
carditis affects the mitral valve most commonlv the aortic valve next often 
and not mfrcqucntlv both Mlliougli evidence of valvulitis mav prcdomi 
natc a juncardilis usmllv exists In some eases the brunt of the damage 
IS inflicted upon the jxrncardiuin or mvocardium cvcntiulh resulting m 
aippliijg adhesive pericarditis or cardiac jnsufficicncv and aTth\lhmns 
Ihcrc mav be no distinctive clinical signs of cardiac mvolvement when 
tkclrocardiographic evidence of dclavcd or disturbed conduction mav iiidi 
cate unpheatjon of carduc muscle and its conduction apparatus 

In otliCT eases tiic heart escapes involvement altogether dunng the first 
attack, oiilv to succumb during a subsequent one Naturallj the greater 
the mimlKT of recurrences the greater the likelihood of cardiac mv olvement 
\Jso the voimgcr the [xiticnt the more hkclv is thchcait to IjcafTcctcd 
Ihc attack of ihcumatic fever mav cause such slight damage to the hurt 
valves or muscle as to be completelv healed and imperceptible to chiitcil 
cxaimnation or a somewhat greater degro: of valvuhr damage mav result 



RIILU&IAnC rtV'CR .99 

wiUi stenosis of the \al\c supervening five to seven venrs later Yet if the 
damage to the injocardium Ins not been too severe the patient may live 
tliroiJgh his normal life cvpcctiiicv without senous cardiac embarrassment 
rius IS cspcciall) likely to occur if there is knoulcdgc of tlic existence of 
the cardiac lesion from its inception iiid if adequate protection is provided 
to maintain a normal cardiic reserve iiid the prevention of recurrent attacks 
of rheumatic fever 

I mally rheumatic fever may ]CO]>ardl^c the patients life indirectly 
through the dcvclopnicnt of subacute or inahginnt bacterial endocarditis 
engrafted upon a prcviousl) damaged {though rchtncly benign) rheumatic 
valvulitis 


L/\BOUVIO!U \1DS IN DI\C\OSIS 

During the acute stage of rheumatic fever the blood coimt generally re 
V cals a Icucocj tosis the count ranging from lo ooo to 20 000 cells it may be 
higher if the infection is of a severe grade and associated with high fever 
Tlic proportion of polymorijlionuclcar leucocytes is moderately increased 
Hie Icucocj tosis persists tlirougli the penod of active infection the blood 
count returning to normal with subsidence of the process A hypochromic 
type of anemia is not uncommon especially in children 

Tlic rate of sedimentation of eiythrocytcs is invariably accelerated during 
active stages of the process tlic rate slowing to normal as activity subsides 
llie technique for the pcrfoniiancc of this test and the interpretation of 
the results have already been described (page g*) 

Cultures 0/ ;omt fluid or Wood by ordinary methods do not yield any 
growth of organisms 

Serologic studies generally reveal high antistreptolysin and antifibnnolysin 
titers but relativelv low agglutmi 1 liters Such serologic tests requiring 
involved technical procedures do not constitute practical aids in the diag 
nosis of rheumatic fever 

The formol gel reaction first described bv Gate and Papacostas is a 
simple laboratory procedure which appears to offer valuable aid m the detec 
tion of active rheumatic carditis Tlie test is based essentially on the prm 
ciple that in rhcuniahc fever especially when tliere is active carditis and 
hyperglobulinemia the addition of formalin to a sample of the blood 
serum results m gelation of the scrum with or without the development of 
opacity Significantly the formol gd reaction may be negative during the 
early stages of the disease even though the erythrocyte sedimentation rate 
IS accelerated with the development of active carditis a fomiolgel reaction 
appears remaining positive so long as there is act \e carditis even though 
the sedimentation ntc mvy return to normal 
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Technique for Performance of the Forniolgel Test 

Schultz and Rose descnbe tlie technique for this test as follows 

In performing the test two drops of -jo per cent formahn were added, witli 
shabng to a test tube of 8 mm bore containing i o cc of the scrum to be 
examined The tube was allowed to stand at room temperature and the contents 
were inspected for gelation and opacitx at ; minutes 2 hours and 24 hours 
Stronglv positixc sera dexelop altcrabons in phjsical state at 2 hours and occa 
sionalh at 5 minutes but the results reported are cxclusneU those of the 24 
hour reading The entena su^ested b\ Cutman and Wise were observed m 
cstimabng the mtensih (+ to + + + +) of gebbon or opacitx Serum was 
obtained b\ allowing xenous blood, ascpbcallx drawn from the antccubital re 
gion with a minimum of stasis to clot in paraffin hned tubes at room tempera 
turc In almost all instances specimens xxcrc collected before breakfast m order 
to obtain clear scrum 

In a studx of the foiniol gel reaction in sexcnt> patients with rhcuniabc 
fexer Schultz and Rose concluded tliat stronglx positixe reactions in ihcu 
matic children or m adults without arthritis suggest the presence of actixc 
carditis whereas pcrsistentlx ncgabxe results indicate the absence of scxcre 
carditis Thex feel that a positixc formolgcl reaction, persisting after the 
sedimentation rate has returned to nomial ina\ proiidc tlic onl) cxidencc 
of continued rheumatic actixitx indicating the neccssit) for continued rest 
to prexent cardiac damage 

ROENTGL\OGR,\PHIC FINDINGS 

Rociitgcnographic studx in rheumatic fexer adds nothing of diagnostic 
signihcancc Tlicrc arc of course no cliangcs in the cartilage and bone If 
periarticular sxxclhng or effusion of Suid into the joint has dcxclopcd cxi 
dcncc of these max be present but cannot bccmploxcd for diffcrcnhatiiig 
between rheumatic fexer and carlx atrophic arlhntis 

ELLCrROC\RDIOGR.\PIIIC STUDY 

\bnoniul electrocardiographic findings, obserxed so often m rheumatic 
fexer max constitute important cxidcncc faxonug a diagnosis of rheumatic 
fexer when the possibihtx of atrophic arthritis is to be excluded In tlic 
bttcr. significant clcctrocardiograpluc abnonnalitics arc unusual, 111 ihcti 
matic fexer, on the other hand the clrxlrocardiogram frcqncnllx rcxculs 
some fonn of abnonnalitx Cohn and Sxxift (1924) and Master and Jaife 
{,1952) Iiaxc shoxxii that electrocardiographic traangs obtained at frequent 
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ititcr\a]s <lunng the course of rheumatic fever reveal ahuonnal changes, at 
some tune or other, in pncticallj all eases Incrciscd aunculoventncular 
conduction time, various grides of intraventricular block, abnormalities in 
flic R S T’ and Q R S complexes, inversions of the T wave, auricular fibrilla 
hon or flutter — an) sncli abnormalttics, and others, mai be ciicoimtercd 

DII I LRLNIIAL DIAGNOSIS 

Although tlio history’ and the clinical cxannnation usualh suffice for 
csbabhshmg the diagnosis of rhcmnatic fever, eases occur in which the ex 
elusion of other ty pcs of acute arthritis may be necessary 
The differentiation between some eases of rheumatic fever and atiopbic 
arthritis is not always a simple matter In some of these, the differential 
diagnosis mav be impossible, except after a long period of observation, 
during winch the clinical picture may at one time suggest rhcuniatic fever 
and, at another, atropine arthritis Eventually, however, the diagnosis be 
comes clear either frank endocarditis vlcvclops, or the condition progresses 
to a state of chromcity. with pciniancnt changes m the joints Other 
features of the differential diagnosis between tJicse two conditions have 
been discussed previously (page 107) 

Tire occurrence of repeated bouts of acute arthritis in an adult, with 
complete disappearance of joint inamfcstations after eacli attack, may sug 
gest the diagnosis of gout Differentiation should not be difficult, however, 
for in gout there is likely to be involvement of the great toe jomt, the pos 
sible presence of tophi, characteristic loentgcnographic changes, as well as 
an increased unc acid concentration in the blood After several recurrences 
of rheumatic fever there is apt to be evidence of valvular damage, whereas 
in gout there is likely to be evidence of nephritis 
An erroneous diagnosis of rheumatic feier way be made if gonococcal 
arthritis is preceded by an aaite upper respiratory infection Many clinical 
features of gonococcal arthritis should serve, however, to distinguish it from 
rheumatic fever and aid may be obtained from specific laboratory studies 
(seepage 328) 

Tlie polyarthritis of serum sickness mav resemble rheumatic fever very 
closely, but the history of a recent injection of serum and tlie associated 
signs of serum sickness serve to differentiate the tw o 

TREATMENT 

Tlie treatment of rheumatic fever must aim not only to relieve the patient 
of the pain of the arthritis, but must be directed toward inactivating tlie 
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disease completed so that carditis maj be presented llic patient must 
be kept stnctU in bed until c\cr\ trace of actisih of tlic rheumatic process 
has disappeared that is until the patient is not oiilj free of clinical mam 
fcstations of his disease but also presents a normal temperature white blood 
count and sedimentation rate \swcha\calreads indicated the possibiht} 
of residual actnc carditis exists e\en though the sedimentation rate has be 
come normal in such cases disappearance of the foniiol gel reaction is to be 
desired in addition 

It IS worth enforcing rest no matter how long it niav be required to m 
activate the disease completeh for nothing can take the place of rest for 
the prevention of cardiac invoKemcnt and for healing am lesions that nia) 
have developed When complctcK nomial conditions have existed for ten 
davs or two weeks the patient ina\ be allowed out of bed the temperature 
and pulse rate being observed If a nse in temperature acceleration of the 
pulse or increase m the rate of sedimentation occurs the patient must 
return to bed until a normal status is again attained 

During convalescence care must be taken to prevent strain on the heart 
cspcciallv if there had been signs of carditis no matter how tnvial llic 
experience with comalcsccnt homes cstabhslied in some parts of the 
United States and in England has shown their value in the prevention of 
recurrent rheumatism and lu reducing the sevent) of cardiac aippling 

Local thcrapv Tlic affected |oints should be placed m a position of 
maximum relaxation the position of slight Hcxion being sometimes ncccs 
sarv to secure comfort Tlic hmbs niav be maintained m this position bv 
pillows splints being gcncndlv unnccessarv During the acute stage the 
] 0 ints should of course be moved as little as possible protection even from 
the weight of bedclothes should be afforded To decrease pam the affected 
joints inav be wTapped in cotton or wool after the application of a lo per 
cent ointment of mctlivl salicvlalc or hot compresses of saturated solution 
of magnesium sulphate mav be applied 

Diet During the carlv stage of the illness a soft diet is allowed Later 
a general diet is prescribed In view of Rineharts observations on the 
possible relationship of vitamin C dcficicncv to tlic ihcimiatic state it 
seems logical to administer liberal amounts of citrus fruits and fruit juices 
and even supplcmcnlan doscsof o i too ^gni diilv of ascorbic (cevitamic) 
acid 

\/edjcnjjJ treatment Hie sahevhe acid compoimds occupv an nupor 
taut place in the nicdiciiial trcatinait of rheumatic fever Mthough the 
mode of action of sahcvlatcs is imktiown thev act practical)} as specifics 
for the prompt alleviation of pain swelling m the joints and reduction 
of fever 

In rhcuiiutic fever relief follows (he administration of sahcvlatcs so 
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consistently that failure to obtain satisfactor) therapeutic results should 
arouse the suspicion that one is dealing uilh a form of arthritis other than 
rheumatic fc\cr 

5 odium sahcjfjfe is most coaimoiil) employed, being administered every 
two to three hours in doses of to 20 grams, combined with an equal 
amount of sodium bicarbonate Such administration is continued until the 
sjmptoms arc controlled, unless nausea, vomiting, disturbances of vision, 
ringing m the cars, delirium, or albuminuria appear, in which ease the drug 
is discontinued 

In very acute eases 15 to 20 grains of sodium salicjlatc may be adminis 
tered ever} hour for 8 or 10 doses, unless symptoms of drug intolerance 
appear 

Acct)} 5 ahc)}ic aad m doses of 15 to 20 grains, every two hours, may be 
employed instead of sodium salicylate, and with equally satisfactory results 
Sometimes acetvisalicvhc acid is better tolerated than sodium salicylate 
/Vmmopyrmc in doses of 5 to »o grains every four to siv hours has also 
been employed Some patients have an idiosyncrasy to this drug, however, 
developing granulocytopenia or agranulocytosis Tlicrcfore, the blood count 
should be checked at frequent intervals, if aininopynne is employed 
If the pam IS very severe, as it may be at the onset, the administration of 
codeine sulphate or morplmie may be required 
Swift and Ins co workers (1938) have shown that sulfaiulamide has no 
place in tlie treatment of rheumatic fever Cobum and Moore found, 
however, that maintenance doses (about 50 grams daily) of sulfanilamide, 
administered over a period of months greatly lessened the incidence of 
hemolyhc streptococcus infection and rcairrences of rheumatic fever Tliey 
emphasized that sulfanilamide administered after the onset of streptococcic 
throat infections did not prevent recurrences of tlie rheumatic disease 
Even when evidence of cardiac involvement exists, the use of digitalis is 
not required, unless signs of cardiac failure or fibrillation appear 
Since anemia is a frequent concomitant of rheumatic infection, the 
administration of some form of iron preparation, in adequate dosage, is 
generally necessary during convalescence Ferrous sulphate m doses of 3 
grams, four times a day, or feme and anmioiiium citrate in doses of yii to 
15 grams, three or four times a day, may be employed Small blood trans 
fusions may be necessary if the anemia is severe Solution of potassium 
arsemte m doses of 1 inimra, increased to 5 minims, three times a day, may 
be employed m addition to the iron 
Treatment of focal infection Although difference of opinion exists con 
ccrning the rclabon of focal infection to rheumatic fever, and especially con 
ceming the value of eradicating focal mfcctiou after Uic disease has become 
established, the consensus of opinion is that focal infection, wherever it 
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nia) CMSt should be eradicated promptly after subsidence of the acute 
process Tlie temo\al of diseased tonsils is especially to be recommended 
Tonsillectonn Nvould seem justifiable m most cases of rheumatic fever even 
when there is merely a suspicion that the tonsils arc infected We recognize 
tliat ncitJier tonsillectom) nor the eradication of other foci of infection 
insures against recurrent episodes of rheumatic fever We feel that focal 
infection is as important in relation to rheumatic fever as to atrophic 
arthritis llns phase of the subject lias been cov ered m considerable detail 
in previous sections (pages 65 and 74) 

Vaccines and other t)pcs of antigenic therapy Intravenous injection of 
streptococcus vaccine filtrates and aitfisfrcpfococcus serum has been rcc 
ommended but the results of such therapy arc too inconclusive to warrant 
their emplovmcnt m general practice Nonspecific protein therapy is not 
recommended 

Chniatotherapv Since the incidence of rheumatic fever is to a large 
extent determined by the occunence of upper respiratory infections it is 
understandable win rheumatic patients transported to tropical or sub- 
tropical climates where thev are more free of such infections arc less sub- 
ject to recurrence of rheumatic disease Although not absolutely insured 
against persistence of active rheumatic infection or its recurrence such a 
change of climate appears to lessen the seventy of the disease and the 
tendency to recurrence but onlv so long as the patient remains m the 
tropics Obvioush then climatollicrapy docs not provide a practical solii 
tion to the general problem of rheumatic disease 

Physical fhcrapv Plnsical therapy is not called for during the acute 
stages of the disease but may be employed in chronic forms Fever therapy 
has been cinplovcd advantageously in the treatment of rheumatic fever and 
chorea but its place is limited 

Preventne measures — Prophvlaclic measures against iliciimatic fever 
should occupv a much larger place in the therapeutic scheme than they do 
now \lthoiigh important m all types of rheumatism prophyhxis is csjic 
ciallv to be applied m rheumatic fever m order tliat recurrent attacks witli 
each of which goes an mcicascd likelihood of cardiac damage may be 
ai erted 

Hie general hvgicnic measures to be cinplovcd applicable also (o the 
picvcnlion of rhcunntic disease in general have ilrcady been discussed 
(page i„) 

i he provision of adequate and saiiitarv housing warm clothing sunlight 
and oplmmni mitnlion is basicalh important Susceptible subjects should 
avoid overcrowding exposure to colds and close contact with those suffer 
irig /roin upper rcsjuratorv riifcctioiis Hic evirh eradication of focal in 
fcction cspcciallv tonsillar sepsis scans of practical value Children with 
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a rlicunntic and allergic diathesis (which arc frequently associated) should 
ha\c existing allergic conditions in the upper rcspintory tnct corrected, so 
as to lessen the vulnerability to supcrimjioscd infection 

1 he value of proph\ lactic vaccination against upper respiratory infections 
and rhcumatisni has not been established 
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CHAPTER XXII 


GOUTY ARTHRITIS 


Because of an increased interest ui gout in recent years we have become 
aware that it is not at all uncommon Those familiar with its clinical 
manifestations discover many cases formerly treated as nonspecific arthritis 

Gout IS a disturbance m which the metabolism of unc acid and its 
precursors, the purines, is largely affected llic clinical manifestation most 
evident is arthntis, chie to deposition of urates iii and about tlie [oints In 
most instances there is no difficulty m diagnosing gout provided its possi 
bility IS considered Since the treatment of gout differs so radically from 
that of all otl^er fonns of arthritis, and is so efficacious, accuracy m diagnosis 
IS essential to therapeutic success 

In the diagnosis of tins type of arthntis the patients history is most im 
portant One may go so far as to say that witli the characteristic history of 
gout, the condition may often be diagnosed correctly even when some of 
the most pathognomonic signs of the disease are absent 

HCREDITY 

The long recognized hereditary tendency to the gouty diathesis is fre 
quently evident, though in many cases a positive family history of gout is 
not elicited Among the latter, one may find, however, a familial tendency 
to other rheumatic disorders, migraine, or allergic diatheses An interesting 
and probably significant observation in this connection is that of Jacobson 
who noted elevated serum unc acid levds m non gouty relatives of gouty 
individuals Tliese findings suggest an inherent tendency to a disturbance 
m unc aad metabolism, which may remain temporaniy or permanently 
latent Such findings also suggest that in the absence of clinical gout, renal 
insufficiency, disease of the liver, or leucemia, any of which may produce 
elevated unc acid levels, the possibility of latent, asymptomatic gout, or at 
least an inherent tendency to it, must be thought of when hyperuricemia 
IS found 
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GOUTY ARTHRITIS 


Because of an increased interest in gout in recent years we have become 
aware that it is not at all uncommon Those familiar with its clinical 
manifestations discover manv cases formerly treated as nonspecific arthritis 

Gout IS a disturbance in which the metabolism of uric acid and its 
precursors, the punnes is largely affected Tlic clinical inanifestatioii most 
evident is arthntis, due to deposition of urates m and about the joints In 
most instances there is no difficulty in diagnosing gout provided its possi 
bility 15 considered Since the treatment of gout differs so radical]) from 
that of all other fonns of arthntis and is so efficacious accuracy in diagnosis 
IS essential to therapeutic success 

In the diagnosis of this type of arthntis the patient’s history is most im 
portant One may go so far as to say that with the characteristic history of 
gout, the condition may often be diagnosed correctly even when some of 
die most pathognomonic signs of the disease are absent 

HEREDITY 

The long recognized hereditary tendency to the gouty diathesis is fre 
queiitly evident, though m many cases a positive family history of gout is 
not elicited Among the latter, one may find, however a familial tendency 
to other rheumatic disorders, migraine, or allergic diatheses An interesting 
and probably significant observation lu this connection is that of Jacobson 
wiho noted elevated serum unc acid levels in non gouty relatives of gouty 
individuals These findings surest an inherent tendency to a disturbance 
in uric acid metabolism, which may remain temporarily or permanently 
latent Such findings also suggest that in the absence of clinical gout, renal 
insufficiency disease of the liver, or leucemia, any of which may produce 
elevated unc acid levels, the possibility of latent, as) niptomatic gout, or at 
least an mherent tendency to it, must be thought of when hyperuricemia 
IS found 
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SOML \SPEC1S Oh IHE METABOLISM 

Although it IS clear that some disturbance of uric acid inetabohsiii is 
pnmanU related to gout one does not always find a relation bch\cen the 
amount of uric acid in the blood and the occurrence or sesentv of attacks 
It IS possible although unusual for indniduals with gout to have a per 
sistentU low content of uric acid in the blood and to base tj^pical acute 
attacks without change in either the unc acid content or its excretion Tins 
indicates that the content of unc acid in the blood docs not alwajs reflect 
what transpires in the joint tissues during acute exacerbations of the disease 
lliis nia\ be explained on the basis of a possible heightened tendency for 
the absorption of urates b\ the tissues even at times when the blood docs 
not suppiv an excess of unc acid Hence we cannot look upon gout as 
merely a result of retention of uric acid consequent to defectue elimination 
of this substance through the kidnevs Patients with early gout show no 
impairment in excretion of uric acid Impairment of renal function which 
frequentU develops in the later stages of gout is cyidcntlj a result of 
kidncv damage induced bv excessive excretion of uric acid over long periods 
of time 

lalbolt Jacobson and Oberg and lalbott and Coombs have demon 
strated cvciic variations m water and salt excretion m individuals with gout 
Studving a group of patients who were on a constant intake of food 
and fluid Talbott noted that diuresis preceded acute attacks of gout 
bv twentv four to seventv two hours During the height of the diuresis 
which occurred the dav before or coincident with the onset of articular 
svniptoms the output of fluid was approximate]} double the dailv output 
prior to the onset of the diuresis llicrc was also an increased output of 
uralts sodium chloride and other clcctroljtcs The periods of heightened 
water and salt excretion were followed b) periods of diminished c-xcretion 
and bv cvchc recurrence of the diuresis phenomenon at subsequent times 
Ihcsc variations occurred not only in relation to acute attacks of gout but 
also during arllintis free intervals It is interesting lliat despite increased 
diuresis an increase m Ixidv weight ocairrcd, winch could be correlated w itli 
a propoitionatc diminution in insensible weight loss 'Hicsc observations 
ofler an explanation for the belief expressed by certain pnticnts tliat thev 
can predict recurrences of acute gout from an increased unnan output, sup 
prcssion of sweating or a gam in bodv vvaght furtlicr observation revealed 
that such reduction of inscmiblc weight loss could be conclafcd cluoiio- 
logicali} vvitii falls m barometric pressure I Iiictiutiuns m cnviroiuiicntil 
tcinpcutuic and humiditv were not so related 
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INCIDLNCL 

Tlie fourth decade is the most common period for the onset of gouty 
arthritis It may also occur in >oungcr individuals, in which ease the condi 
tion may be poljarticuUr, and even nngratorv m character, resembling 
rheumatic fever, it is hhclv to be severe with the attacks protracted and ac 
compamed bv fever Such patients arc cspcciallv susceptible to severe enp 
phng they are of course more liable to early visceral damage — arteriosclero 
SIS and nephritis — which may sliorten their lives 

Gout IS relatively rare in women 

CLINICAL MANirLSTAPIONS 

Chmcally, the course of gouty arthntis presents two phases a relatively 
long period with acute recurrent attacks of the disease and finally a 
chrome stage, with permanent deformity of joints and other characteristic 
niamfestations 

Attacks of gout may apparently be precipitated by physical trauma, by 
excesses m eating and drinking by worry, or by prolonged application to 
nerve wracking mental tasks 

An acute attack of gout may be precipitated by an operation Although 
the explanation for this relationship is not clear, the chmeal association 
is frequent enough to warrant consideration of gout with any abrupt onset 
of arthritis shortly after a surgical operation 

The following report of a ease of gout illustrates well the typical course 
and manifestations of the disease 

R A W a man aged sixty, complained of rlicumatism from which he 
had suffered for a number of years The patient related that some eight years 
previously he had undergone an acute attack of artliritis of short duration 
which was confined to the right great toe It had suddenly become extremely 
painful, sore and red, so that he was confined to bed for a week During the 
subsequent two weeks tlie arthntis gradually subsided, and within three weeks 
from tlie time of onset, he was completdy free of pain 

lie tlien remained well until (hiec years ago when, while in flonda, he had a 
recurrence of pam and inflammation in tlie previously affected great toe joint 
Altliough the pain, swelling redness and tenderness were quite pronounced the 
attack again lasted a relatively short bme, the entire process subsiding completely, 
leaving no residual changes in the joint The subsequent winter he had a re 
currcncc of similar trouble and a^n during tlie past winter, this last attack in 
volving botli great toe joints and the left elbow Tlierc has developed recently 
a persistent tlnckcnmg about the right great toe 
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Tlic essential features of tlicsc attacks, as the patient desenhed them, were 
abrupt onset of [oint pain, soreness, and extreme tenderness, relatively short 
duration of the attaeks complete subsidence of all evidence of arthntis at the 
conclusion of each attack and total freedom from joint pains »n the long inter 
vals between attacks /\sidc from the arllmlic condition, the patient had no 
otlicr sjinptoms except some d>spnca on moderate exertion 

TIic past history was negative except for pneumonia and t)phoid fever when 
a \oung man and a historv of recurring attacks of abdominal pain, which he 
found were caused b) certain foods particularly liver and cabbage Since re 
framing from these two foodstuffs he has been practicallj free of indigestion 
llicrc was no historv of an excessive use of alcoholic dnnks A number of )cars 
igo he was accustomed to dnnk wines m moderate quantities lo recent vears he 
drank whiskcv occasionallv lie had never been a heavy beer druikcr Tlicrc was 
no familial history of arthritis 

Tlic plivsieal examination revealed a patient of flond complexion with i slight 
teudenev to obcsitv lie walked with a limp on account of the pain m the nglit 
great toe and the nght shoe was cut to relieve it from pressure Tlvc pupils 
reacted norniallv Ihe teeth showed some evidence of infection 11m tonsils ap 
peared infected liquid pus oozing when pressure was applied to the left tonsil 
Over the left car there were two small nodules Tlic larger, the size of a pci 
appeared chalkv white when the skin overlying it was stretched Over the 
margin of the right car there was a similar minute nodule 

\11 the joints appeared normal except the nght toe, which was distinctlv 
swollen the result of thickening of pcnarticiilar structures Tlicrc were no signs 
of acute inflammation at this time and only a modente degree of tendemtss 
Ihcrc was some pain and limitation of motion at this joint Tlic left olecranon 
bursa appeared sliglitiv thickened Tlic findings of the general csamination were 
otherwise consistcntlv negative 

Laboratorv data Tlic routine blood count, and the Wasscniiann and Kahn 
tests on the semm were ncgitivc Eviminalion of the urine revealed a specific 
gravilv of 1 010 a verv faint trice of ilbuimn and an occasioinl leucocyte and 
coarsclv granular c-ist in the sediment, but no erythrocytes Tlic blood sugir vvis 
SS mg and the blood uric acid was 6 6 iiig per loo cc of blood Tlic basal 
metabolic rate and gastric analvsis did not reveal unusual findings 

lloentgcnograins of the feet revealed pimchcd-out areas m the mctifirso- 
jihalangcal joints of both great toes clianctcristic of gout A roentgenogram of 
the left ellxivv was iionnal nieiocntgenogniii of the chest revealed slight dilafa 
turn of the ascending aorta but the heart and lungs were nonml Tlic dental 
cxaiuiuatiuii was negative An ele-clrocardiograni re-vealed a prominent Q wave 
III lead III, and a jioorly identified T wave in all leads su^cstivc of coronary 
sclerosis A minute amount of maleinl lanoved from tlic tojihus of flic left ear 
wlicn cxaimiicd under llic microscope, rcvciIcd the pre-sciicc of the cliarictcnstic, 
ncxdlc shaped urate erv stils 
Tlic final dugnosis was 

I Gout, e-iitcnng the stige of eliroiiicitv 
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2 Focal infection in teeth and tonsils 
5 Mild chronic nephritis 
4 Suggestion of coronary sclerosis 



Fie 10a Typical needle shaped cnstals of monosodium urate removed from a tophus 
in the car of a gouty patient 

Tins case presents many of the classical features of gouty arthritis Not 
all cases are so typical, and for this reason we shall discuss bnefly those 
features of tlie condition which appear even in the early stages of the dis- 
ease, and those otlier manifestations of gout which may often be absent, 
even in fully developed cases 

As in the case just described, the cliaractenstic history of gouty arthritis 
reveals lecuireiit bouts of acute or subacute arthritis, with severe pain, 
swelling and redness of joints, and exquisite tenderness Tlicse attacks last a 
\aTiab\e time, finally subsiding enlnely, such paroxysms are separated by 
intervals of complete remission of joint activity Especially significant is the 
absence of residua of aithntis during inteninssions between paroxysms, be 
fore the appearance of chronic gout This fact was emphasized long ago by 
Garrod and by Svdenham, who, incidentally, first segregated gouty artlintis 
from the maze of acute and chronic rheumatic diseases 

We have already mentioned the increased excretion of water, suppression 
of sweating and gam in weight, which may be noted preceding tlie onset 
of an acute attack of gout Nausea, gastro-iiitestinal distress, nervous irnta 
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bilit), melancholia and \-ague muscular or lomt pains and stiffness arc also 
sometimes prcmomtor\ s\mptoms 

EspccialU characteristic of the acute attack of gout is the abrupt dcs eloi> 



I ic 103 loplii 111 llic IicIk of the car of a patient with gout> arlliritij Matcnal 
rciiio\cd from one of these tophi tocalcd the t}pical nionosodium urate cr}‘Stah 
illustrated m figure 10: 

meat of joint swelling which iiiaj assume marked proportions witliin an 
hour or two of its onset It ina\ be so precipitate that llic patient can 
jctuallj refer to the specific hour when the attick began Hie affected 
joints present tJic appearance of an aaitc mflanirnator} process stiggesfing 
the existence of septic arthritis or CLihilitis Hie area luvohcd appears red, 
hot, tense, and gloss\ llic swelling gciicrall) extends for a distance besond 
the joint llicre is marked distaition of the superficial \cins, Unipliangilis 
IS occasionalK an assoculcd ssiiiplom llic pain is excruciating particulailv 
at night Became of llie c-xqiiisilc tenderness the patient fears the shglilcst 
toiieli, c\tn of the bcrlclothe’S Hit attack niaj last fisc to ten dass al 
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though the more sc\crc attacU m joiingcr indivKluals maj last for weeks 
The earher acute attacks arc likely to be of shorter duration than the suhse 
quent ones With disappearance of tlic pam and swelling local itching 



F G 104 La ge p ncl cd out area u the 1 ead of the Gr^t metatarsal bone represent g 
n e tip cal roenfgcnog aph c p rt re of gouty arthr bx 

soinebmes develops Tlie patient may then remain entirely free of joint 
sjmptoms for months or years until the next attack 

One of the classical signs of gouty arthritis is tlie frequently observed 
tendency toward invoheinent of the great toe joints a selective type of 
involvement particularly m initial attacks of the disease It must be pointed 
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out, however, that here again exceptions to the rule are not uncommon In 
approximate!) one third of some senes of pro\ cd cases of gout, the initial 
attacU have occurred in joints other than the great toe In any individual 
case, therefore, the situation of the artlintis is a much less dependable 
guide to diagnosis than are some of the other features of the disease 

Tophi, which constitute accumulations of urate crystals (Fig 102), arc 
patliognomonic of gouty arthnbs Externally they are most often found 
on the cartilaginous part of tlie eats, usually at tlie helix (Fig 103) In 
advanced cases of gout the tophaceous znatenal in tlie region of affected 
joints may form large masses, projecting under the skin, and even causing 
the ovcrlving skin to ulcerate W^iile the finding of tophi in the ears or in 
other situations establishes the presence of gout, it must be remembered 
tliat in nearlv 50 per cent of proved cases, toplii are entirely absent lliev 
are not to be expected carlv in the disease Even m cases of many years’ 
duration and with marked charactenstic changes in the joints, tophi iiuv 
still not be evident Tliereforc the presence of tophi is diagnostic, but 
their absence docs not rule out the possibility of gout 

Funchcd-cut areas m tiic cartibge or bones of the joint revealed m the 
roentgenogram arc characteristic of gouty arthnbs (Fig 10^) If these ero* 
sions arc small or if they occur in many joints of the feet or hands, par 
ticularlv if thev are svmmetrically distributed, they should be interpreted 
with caution since thev may also occur m rheumatoid arthntis In the carlv 
stages of gout the roentgenogram usually reveals nothing abnormal, because 
the urates have not as yet been pcnnanenlly deposited \Vlien the hpiwl 
rocntgcnographic evidence of gout appears, it is indicative of the advanced, 
chronic stage of the disease 

/\s a result of excessive excretion of urates bv individuals with gout, tlie 
possibility of urate calculi formation is ever present Renal colic is cn 
countered m a small proportion of cases But many more patients who 
develop urate calculi never develop clinical manifestations of gout 

DIAGNOSIS 

As wc have stated, the most Upical manifestations of gout — ^great toe 
involvement, tophi, punched-out areas in the roentgenogram — may be miss 
mg in a given instance Tins need not eliminate consideration of a duig 
nosis of gout, however Even when such evidences of gout arc present thev 
mav not be sinking, each suspicion, therefore, must be dchbcratclv lines 
ligated llic fact is that m mam eases the accurate recognition of gout must 
1)C based on familiarity with its cliaractcnstic clinical course, which, nici 
dcnlallv, is often charted with great accuracy by the patient himself m hn 
history 
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The diagnosis of chronic gout is obvious when joint deformities are asso 
ciated wth the characteristic sequelae of gout — tophi, hyperuncemia and 
the ty-pical roentgenographic picture TIic aim is, ho\i ever, to determine the 
existence of gout in its carlj stages At tins time the manifestations of the 
disease arc transitory, and appropnate treatment may arrest the process, 
averting pennanent damage During this early phase the characteristic his 
toryis Recurrent attacks of acute aithntis limited to a few joints especially 
the great toe, with complete subsidence of all signs and symptoms and 
relatively long interv'als between attacks Tlie history constitutes a guide to 
a search for some corroborabve data such as an increased unc acid content 
of the blood, or tophi, which establish the diagnosis beyond doubt 

Uric Acid Concentration in the Bfood 
Many observers have noted the occasional complete dissociation between 
blood uric acid levels and joint symptoms Tlius, attacks of gout sometimes 
occur when the blood unc acid concenlrahon js at tlie upper limit of, or 
even below normal whereas weeks after the attack hyperuricemia may 
appear Moreover, daily varwbons occur in tlie scrum unc aad concen 
tration in patients even m those who arc maintamed on controlled diet 
and medicabon, they may occur not only in intervals between attacks, but 
also dunng an attack In other cases the serum unc acid concentration 
remains unchanged tlirougliout the attack of gout 
Jacobson found hypcruncemia, with a concentration of unc acid exceed 
mg 6 mg per cent, m nearly all of an extensive senes of determmabons 
m gout In the majority of them, unc acid values ranged from 7 o to 14 o 
mg per cent TJiese determinations were earned out on seium derived 
from blood allowed to clot under oil, employing tlie technique of Fohn 
(1933) Tins study suggests that an increased concentration of unc acid 
m the blood is an mvanable accompaniment of established gout That has 
not been the experience of many clinicians, including ourselves, who have 
observed unquestionable cases of gout m which the concentration of 
unc acid in the whole blood (determined by the Benedict method, 1951) 
was sometimes well within normal limits AlUiough a blood unc acid value 
of over 6 mg per cent confirms a diagnosis of gout, lower values — bebveen 
3 and 6 mg per cent — do not always exclude tlie possibility of gouty 
aithntis Such low blood unc acid levels are occasionally encountered in 
cases m which the diagnosis of gout can be established on the basis of other 
pathognomonic evidence of the disease 

Other Laboratory rindmgs 

Dunng acute attacks the leucocytes may be moderately increased in 
number, but the proporbon of polymoiphonucleat leucocytes is not m 
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creased whereas the mononuclear cells arc The sedmientatton rate is gen 
cralh normal, it is more likeh to be increased dunng an acute e\acerbation 
in an ad\-anccd case 


Therapeutic Tests 

Wlien other confirmatory evidence is not at hand, a therapeutic test 
with full doses of colchicine ma) establish the diagnosis in an otherwise 
obscure tvpc of acute arthritis 

Rccenth Lockie and Hubbard demonstrated sinking changes in the 
s)-mptoms and purine metabolism produced bj high fat diets m certain 
cases Bricflv these observers noted that when patients with gout ingest 
diets high in fat an acute attack of gout is usually, but not invariably, m 
duced within from t\yo to sivlcai dajs It is interesting that the clinical 
manifestations so induced \yere rclahycly independent of changes in the 
uric acid content of the blood In some patients, such proyocative attacks of 
gout antiapatcd the rise m blood unc acid concentration, m others, with 
marked elevation of the blood uric acid Uie svmptoms decreased or dis 
appeared while the hyperuricemia was still pronounced 
In most of the subicets studied the uric acid concentration in the blood 
increased as the excretion of uric acid in the unne decreased, proyidcd the 
diet was ingested for a period of days or scycral weeks WHicn the higli fat 
diet was replaced by one levy in fat and high m carbohydrate, marked im 
provement but not always complete relief from pain, was obtained, even 
when the blood uric acid concentration remained high 
Because of their ability to induce acute attacks of gout by feeding diets 
high in fat Lockic and Hubbard proposed the following test for diffcrcn 
tialing gout from \arious fonns of chronic artimtis 

Feed a diet consisting of from 250 to 550 gm of fat, 50 gm of protein 
and from 50 to 50 gni of carbohydrate for a period of from five to sc\cii 
days If within that time pain in the joints lias developed, or if existing mild 
|onit pains have markcdlv increased m seventy a diagnosis of gout must be 
carefully considered Tlic svmptoms that mav develop can be promptly 
relieved by feeding a diet high m carbohydrate and low in fat " 

Ihc development or cviccrbation of arthritic symptoms following the 
ingestion of a diet high iii fat and low m carbohydrate may, therefore, serve 
usefully ill detecting certain eases of gout yyliicli might othcryyisc elude 
recognition It must be rcinciitbcrcd however, that c\cn 111 known eases of 
gout a high fat diet is not always effective as a provocative test I urthtnnorc, 
an attack of gout may not l)C induced bv such a diet for a penod of from 
ten days to two weeks Inability to provoke jii attack of gout bv such a 
diet dcx3 not, lliatforc, exclude its cxislaicc when other evidence suggests 
its presence 
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DJI J LRENTIAL DIAGNOSIS 

The similarity between the history of gout and rheumatic fever is striking 
In both conditions there are recurrent acute episodes of arthritis, with 
intervals of complete remission Repeated attacks of rheumatic fever 
however, arc usuall) followed by rheumatic carditis, whereas evidence of 
heart disease is usually absent and clirouic nephritis likely to be found m 
the patient who has had repeated attacks of gout Again, rheiunatic fever 
usually involves more of the large joints and is accompanied by more fever 

Ordinanly the exclusion of the common tjpc of nonspecific, rheumatoid 
arthritis is not difficult It is rare for rheumatoid arthritis to recur more than 
once or twice without leaving some permanent changes m the joints As a 
rule permanent damage occurs during the very first attack of atrophic ar 
thritis In advanced cases of gout however a picture hardly distinguishable 
from rheumatoid arthritis occasionally develops this has been thoroughly 
described bv Ludwig Dennis and Bauer 

TREATMENT 

Dunng acute attacks the patient must be at rest with the joints entirely 
protected from irritation by motion Cool compresses of magnesium sul 
phate solution may be used, and when other drugs fail, morphine should 
not be spared for the relief of pain 

Dunng acute episodes a soft diet, nch m carbohydrate and restneted 
m fat, and a liberal intake of fluid should be provided Colchicine can 
usually be relied upon to control the joint pains Although the exact 
mechanism of the pharmacologic action of colchicine is unknown, it is 
unquestionably one of the most effective drugs for control of the clinical 
manifestations of the disease Ciystalhnc colchicine is preferable to the 
wme or tincture of colchicum the stability and potency of whicli may vary 
If necessary, and if it is tolerated, colchicine may be administered in doses 
of 1/120 gram (00005 gm ) every one or two hours, for from ten to fifteen 
doses The limit of tolerance for the drug is indicated by the development 
of nausea, vomiting, or dianhca, at which time further administration 
must be limited to maintenance amounts, which may vary from 1/120 to 
3/120 grams daily 

Dunng Symptom free intervals the diet should be nch in carbohydrate, 
moderate m protein, and restricted in fat It should of course be adequate 
m minerals and vitamins Tlic value of massive doses of vitamins, particu 
Jarly of vitamin B (tliiamin cblonde), which has been recommended, is 
not yet established Dietary regulabon designed to eliminate foods espc 
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cialK nch in punnes, and the a\oidancc of diets high in fat, seems logical 

though it IS doubtful whether 

ngid restnction of the punne intake is 

justified during spnptom free inteix'als Tlie more cnticallj one examines 
the actual x'alue of extreme purine restriction, the more one is inclined to 
agree with Lichh\itz tliat ‘ the punne free diet stands much higher in the 

eshmahon of ph\sicians than of the patients suffering from gout ” During 
acute episodes of gout\ arthritis and in the ensuing scieral weeks, how 

c\cr, restriction of punne would 

seem to be advisable 

Poods containing a large amount of punne which should be eliminated 
from the diefar> of the patient with gout 

Sweetbreads 

Meat extractives 

Anchovies 

Meat broths 

Liver 

Sardines 

Kidnev 

llcrnng 

Calves’ tongue 

Trout 

Squab 

Pike 

Goose 

Cod 

Turkey 

Coffee 

Brains 

Gravies 

Coca cola 

Poods contaimug moderate amounts of punne which ma> be permitted 
for one meal of the da\ dunng intervals between acute attach 

Bacon 

Caviar 

Lamb 

Perch 

Pork 

Salmon 

Vcul 

^\^IItC foil 

Chicken 

I laddock 

Mutton 

Ojstcr 

Sausage 

Crab 

Beef 

Lobster 

Hic diet may l>c selected from the following 

Milk 

Tapioca 

^555 

Gelatin 

Cheese 

Pniits of all kinds 

Cream (in moderation) 

V^ctablc soup (made without meat) 

Butter (in moclcratiou) 

Cereals (except whole gram) 

Nuts 

Caffeine free coffee 

Sugar and Sweets 

Bread (except whole gram) 

Weak Ica 

Iloncv 
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Cocoa 
Ricc 

Macaroni 
Marmalade 

Vegetables of all binds arc permitted except the foDoumg 

Lentils Beans 

Miislirooins Kohlrabi 

Peas Spnneh 

Radishes water cress, {japnka mustard, relishes, liorscradisli, catsup and 
other spices and condiments should be largely avoided 

rile pabent afflicted with gout should adopt favorable hygienic measures 
mcludmg moderate exercise, but avoiding physical fatigue and nervous 
stress He will naturally do well to cat moderately Obesity is a distinct detn 
ment and should be prevented or ehininated Although alcoholic beverages 
are thought to be disbnctly harmful, it is not proved that they need be 
rigorously excluded Focal infection mav play a contributory role and is 
better eradicated 

nie value of sahcylatcs—eilhcr sodium salicylate or acetylsalicylic acid — 
in aiding the excretton of uric acid is now definitely established Tliey may 
be administered m doses of to 80 grams daily, for three or four days m 
thevveeb, and may serve to prevent, or at least postpone, acute exacerbations 
of gouty arthritis 

Patients who are subject to several attacks of gout each year may be given 
two or three doses of 1/120 grams of colchicine daily, two or three days a 
week Salicylates, in tlie dosage indicated above, may be employed during 
the other days 

Cinchophcu preparations had been recommended for the alleviation of 
pain Tliey undoubtedly encourage the excretion of unc acid, so that fol 
lowing their administration hypcruriceniu may be percepbbly reduced 
The toxicity of cmchophcn and the dangers associated with its use are, 
however, real deterrents Even small doses of the drug may lead, without 
appreciable warning to fatal liver damage Although such toxicity appar 
ently occurs only in those who have some inherent idiosyncrasy to this 
drug the danger of poisoning is so real that ordinarily the drug should not 
be used when there is an effective subsbtute Colcliicme and salicylates are 
fully as effective as cmchophcn in the treatment of gout We believe, there 
fore, that the use of cmchophen preparations is not justifiable If the drug 
is used it should be discontinued upon the appearance of the earliest 
manifestations of toxicity, such as nausea, other digestive symptoms, iirti 
cana, pruritus, or jaundice 


fcllv 

Jjlll 
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GONOCOCCAL ARTHRITIS 


Gonococcal artlmtis is so frequently poljarticular that it ma> easil) be 
taken for nonspecific atrophic arthntis, particular!) b) those who associate 
the idea of gonococcal )omt infection with monarticular imoKemcnt The 
diagnosis of this t)pe of arthntis is now more important tlian even before, 
since, if treatment is instituted before piennancnt damage has occurred, 
curatuc measures are asmlable for all but the most resistant cases 
Although it IS most common in \oung adults and occurs somewhat more 
frcqucntlv m men than in women, gonococcal arthritis may appear at an) 
age m either sex and it docs not exempt mdmduals of any social status 

PATHOLOGY 

Tlic pathologic features of gonococcal arthritis arc essentially those seen 
m any infecbous |Oint disease Tlic brunt of tlie infection falls upon the 
S)novial membrane and perurticular structures Tlicrc is edema of the 
S)noml lining congestion of blood scsscls in the underl)ing connectnc 
tissue, and infiltration wnth leucocytes, chicfl) pol)morphoiiuclcar cells, 
throughout Tlic s\nOMal membrane ina) proliferate into a pamms which 
projects into the joint ca\ih If the inflammator) process is severe, the 
lining cells of the SMiovial membrane ma) actually become necrotic and 
desquamate, leaving raw, ulcerated surfaces of granulation tissue covered 
with fibnn and greenish )cliow pus 'llic svnovial fluid is increased in 
amount, and gciicrall) cloudv, it ma) be fraiikl) purulent. Ihe knee joints 
arc apt to develop the largest svnovial effusions If the s)novial lining 
bccofiics necrotic and ulcerated, gonococci may spiff over into the fomt 
effusion, otherwise, the svnovial fluid is apt to be sterile, though cloudv 
from the presence of polvinorplioiiuclcar Icucocvlcs 

If the mfcclion IS not arrested or burned out carl), the joint is scnouslv 
damaged, the caitibgc is destroved tlirougli proliferation of the infected 
s)novial panmis and is digested b) the ti)ptic activit) of the Icucocvlcs in 
the svnovial exudate Apjxircntlv dcstniction of cartilage occurs more 
rcadiK when the exudate is purulent, it is hkcl) to lie less severe if the 
purulent exudate is diluted b) iclativcU large amounts of S)noviaI fluid 
356 
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Finally, fibrosis nia) occur, entirely obliterating the )oint ca\ity by a mass of 
fibrous tissue If the cartilage has been partially or wholly destroyed, its 
remnants or the underlying bone may become involved in tlie mass of 
fibrous tissue, a shff, ankylosed )omt resulting Tims true bony ankylosis 
may eventually supervene 

llie general pattern of the inflammatoiy process and pathologic change 
vvitlim the joints in gonococcal aitlintis is not at all unlike tliat uhicli 
occurs in nonspecific atrophic arthritis, except that the pathologic change 
m gonococcal artlintis is more purulent in character and, if not treated, 
may lead to earlier destruction of the joint 

CLINICAL MANIFESTATIONS 

Gonococcal arthritis is generally ushered in abruptly as an acute pen 
articular arthritis, sometimes monarticular, but more often affecting many 
joints at one time \Vlien the arlhntis is polyarticular it may be mdistin 
guishable in its general aspects from an acute nonspecific atrophic arthritis 
Tlie pain in gonococcal arthritis is likely to be very severe, however, even 
when the patient is at rest 

A frequent mode of onset is with polyaibcular affection, severe joint pains 
and stiffness everywlterc, lasting a day or tuo, and subsequent localization 
to one or two joints, which become exquisitely painful Tlie knees, ankles, 
and wnsts are affected most commonly, but any joint may be involved Tlie 
joints become markedly swollen, lender, sometimes red and hot Tliere 
is, of course, marked muscle spasm about affected joints Jamng or the 
slightest passive motion produces agonizing pam Tlierefore, the patient 
guards the affected joints against movement or palpation with the greatest 
anxiety Muscle atrophy, of marked degree, becomes evident rather quickly, 
frequently within a week or two 

Severe tenosynovitis, paibcularly about tlie wnsts and ankles, is fre 
quently an associated symptom Acute tenosynovitis may occur without 
frank arthritis and is a common manifestation of gonococcal mfeebon 
When no other cause for such tenosynovitis is evident, the possibility of 
existing gonorrhea should always be considered 

A premonitory chill, such as occurs so often preceding vanous types of 
septic arthntis, is unusual in gonococcal arthritis In any event, tlie joint m 
V olvement is accompanied by evidence of a systemic infectious process, with 
fever, sweating, leucocytosis, and rapid sedimentation of erythrocytes Tlie 
fever is generally not as high as mi^t be expected from the seventy of the 
arthntis 

In most cases the chronologic lelabonship to a recent gonococcal mfee 
b'on of tlie gemto-urmary tract is clear, the arthnbs appearing withm from 
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ten to t\\ent\ da\s after the onset of the gonorrhea Ob\iouslj this se 
qiicncc IS noted more rcadih in men tlian m uomcn The latter mav ha\c 
been unaware of the initial gonorrheal infection c\cept to the extent that 
they max recall the existence of Icucorrhcal discharge or dxsuria which 
was possiblv attnbuted to bladder inflammation An etiologic relationship 
mav be less clear in patients witli acute gonococcal arthritis occurring 
months or cv cn v cars after an attack of genital gonorrhea When the ap 
pcarance of gonococcal arthritis is so long delayed its development is likelv 
to have been precipitated bv sexual excesses perhaps by a debauch of 
drinking bv vigorous prostatic massage bv manipulation of infected pelvic 
organs during surgical operations and in sonic cases bv jircgnancy Althougb 
a historv of a recent attack of gonorrhea is an important diagnostic lead 
when gonococcal artlmtis is suspected denial of venereal infection docs not 
dismiss the possibilitv of its existence 

In some cases the occurrence of con)imclivitis either before or coinci 
dent with the appearance of the artlmtis or the presence of iridocyclitis 
arouses the suspicion of gonococcal artlmtis when other leads may be 
missing 


DIAGNOSIS 

\cutc gonococcal arthritis mav be preceded by a sore throat or upper 
rcspiratorv infection which suggests misleadingly the possibility of acute 
rheumatic fever or acute nonspecific arthritis In a small proportion of 
cases tJic onset is less acute than usual again suggesting the possibihtv of 
an atrophic arthritis Gonococcal arllmtis developing as a result of gonor 
rhea of long duration and relative lalciia is apt to develop insidiously and 
to progress in a more or less subacute or chrome form resembling in cvcrv 
respect the mode of onset and progression of the more usual atrophic 
arthritis 

The diagnosis of gonococcal artlmtis must be made conclusively a pie 
suinptivc dugiiosis is not enough llic Iiistorv and the clinical examination 
alone do not always suffice \ close clwonologic relationship between a 
recent acute attack of gonorrhea the finding of an active genital infection 
and the tvpical onset and manifestations of gonococcal arthritis are stronglv 
suggestive of the diagnosis But io establish it bevond doubt further study is 
ncxessarv and frequently viclds conclusive data 

Lafwratorv Aids 

Ilic bloovl count is of little importance from tlie slandjxiint of confirm 
mg the diagnosis Ixrcausc it reveals oiiK those changes assocuted vvilli ai v 
active infective process Nor is the increased rale of sedimentation of dug 
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nostic % iluc I lie cvamuiation of SMiovial fluid obtained from an affected 
)oint IS, however, of great impoitancc 

S} novaJ rhtd 

In gonococcal arthritis the total cell count vanes between 1500 and 
150,000 per cubic millimeter Tlie count inav go as high as 200,000 cells 
Higher cell counts occur in fluids from which the gonococcus is obtainable 
on culture, and lower counts in those witli negatne cultures Tlie propor 
tion of polvinorphonuclcar Icucocvtcs is likclv to cveeed 75 per cent and 
IS again, higher an infected than in noninfcctcd fluids Tlie complement 
fixation test on the fluid is positive m about 75 per cent of eases of gono 
coccal arthritis 

The gonococcus should be looked for, it niav be detected either in direct 
smears or on culture in about one tliird of the eases Cultures are more 
desirable, for when the organism can be detected m direct smear, it is 
practically alvvavs recovered on culture, but the reverse is not true A satis 
factorv means of isolating the gonococcus is to streak ascitic agar plates with 
the pus or svnovtal fluid as soon as it is obtained Tlrey arc then placed in 
anaerobic )ars, which arc sealed and incubated, after carbon diovide gas 
has been blown into them 

It must be rcniembered however that the gonococcus may be recovered 
m cultures in oiilv about one thud of the cases subsequently proved to be 
gonococcal in nature This means that the inability to demonstrate the 
organism does not rule out existence of this disease 

Gonococcus Complement Fixation Test 

As ahead) stated, this test on svnovial fluid is positive m about 75 per 
cent of cases With blood serum the test )ields a positive reaction m about 
80 per cent of proved cases of gonococcal arthritis Warren, Hinton and 
Bauer pointed out that in those cases in which the histor) is consistent 
with the diagnosis of gonococcal ailhiitis a positive complement fixation 
test on the patient's serum will be correct m about go per cent of the 
cases Obviouslj this test offers great assistance m establishing the diagnosis 
It must be remembered, however, tliat iii about 20 per cent of the cases a 
negative reaction occurs but does not rule out gonococcal infection An 
excellent statistical analysis of this test as a diagnostic aid in the study of 
arthntis is offered by Warren, Hinton and Bauer (1957) Their paper 
includes detailed dcscnption of the actual technique of performing this 
test 


Mamfestatious m the Roeittgenograni 
In general, the roentgcnographic manifestations in gonococcal arthritis 
arc those of an atrophic, periarticular type of joint disease Tlie chief char 
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actcnstics arc the presence of a sharply outlined effusion associated with 
periarhcular swelling which is much less pronounced howc\cr than that 
seen in pyogenic arthntis Shortly afterward a sharply circumscribed local 
decalcification about the affected joints develops Still later there is narrow 
mg of the joint space resulting from cartilage destruction and a more gen 
eral decalcification When anUlosis ewsts the roentgenogram is not hkel) 
to re\cal the dense bon\ anUlosis seen in nonspecific atrophic arthritis 
but rather calcareous striae bridging the joint Bone destruction is minimal 
in degree or altogether absent contrasting with the findings m advanced 
tuberculous or septic arthritis Nor is there evidence of much hypertrophic 
bonv change about areas of cartilage destruction 

The diagnosis of gonococcal arthritis depends then on study of the fol 
lowing factors (i) Tlie clinical course of the disease (2) the finding of 
gononheal infection in or the isolation of the organism from the gcnilo 
urinary tract (3) detection of gonococci in direct smears or cultures of 
svnovaal fluid and (4) eliciting of a positive gonococcus complement fiu 
tion test on the fluid or blood 

Obvioush one need not expect to find all of these factors m every case 
Repeated attempts should alwavs be made to isolate the organism by cul 
ture from svnovial fluid from urethral and prostatic secretion m the male 
and from the vagina cervix and Bartholin s and Shcncs glands m the 
female In the latter positive cultures arc more hhcly immediately prior to 
or following menstruation 

Tlie complement fixation test is useful as suggestive evidence when the 
organism eannot be isolated Its principal value is corroborative unsup 
ported b\ other evidence it is not diagnostic Indeed synovial fluid which 
harbors inanv gonococci is likely to yield a negative complement fixation 
test and vice versa It is also to be icmcmbcied that although the complc 
ment fixation test on the blood may turn positive as early as the first week 
of the disease such a reaction may be dclavcd for several weeks licnee a 
single test shortly after the onset of the disease is not conclusive it may 
hav c to be rqicatcd to establish the diagnosis of gonococcal arthritis 

Dll 1 LRLNl I \L DI \GNOSIS 

Lxaimiulion of joint fluid may serve not only to establish the diagnosis 
of gonococcal atlhnlis but also to exclude other types of acute suppurative 
arthritis Hic latter may be casilv confused with gonococcal arthritis par 
ticularlv when an acute inoirarticiilar disease c-xists Discovers of the specific 
organism in llic fluid aspirated from the affected joint is the definitive factor 
in differential diagnosis 

Ilic jiossibihtv of acute rficuiiiatic fever may l>c suggested bv tlic initial 
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S)inptoms of widespread infection, with swelling and soreness of many 
joints, and subsequent localization of the arthritis to one or two of them 
It IS cspcciall} confusing if the artbntis is preceded by an acute upper 
respiratory infection, and, in such eases, the differential diagnosis may be 
impossible to establish on clinical grounds alone Study of the sjnovial 
fluid, complement fixation tests, and examination of the gcnito imnary 
tract may be the only means of settling the issue 

We have already stated that gonococcal arthritis may Jiave an onset and 
follow a course much like that of ordinary nonspecific, atrophic arthritis 
The original gonococcal genital infection may have occurred long before 
the onset of the arthritis and ma\, in fict, have become clinically quiescent 
before the arthritis began Tlie synovial fluid may be of little aid in differ 
ential diagnosis if the gonococcal arthritic process has attained a stage of 
chromcity Analysis of the Inslory and of the course of the disease, studv 
of the geiiito unnan tract and the coniplcnicnt fixation test on the blood 
may establish the diagnosis of gonococcal arthritis If such study is not 
conclusive, and serious suspicion of gononhea still exists, a tlicrapeutic test 
with sulfanilamide or induced fever may be useful Tliese measures, how 
ever, do not cure all eases of gonoirliea Certain strains of gonococci are 
resistant to even the highest ranges of therapeutic fever and massive doses 
of sulfanilamide, under such circumstances the therapeutic test could be 
misleading 

Acute gout may resemble gonococcal arthritis m some respects Tlic 
blood uric acid concentration, study of roentgenograms, a search for tophi, 
the complement fixation test on the blood, and examination of the synovial 
fluid establish the diagnosis 

Acute inflammation of the tciido acJnlles or of the tendons about the 
wnst occurs not infrequently as a result of gonococcal infection Teno 
synovitis may or may not be associated with frank arthntis 

TREATMENT 

Tlie immediate consideration 111 the treatment of gonococcal arthritis 
is relief of acute pain This can be accomplished tlirough nnmobjhzatioii 
of affected joints either by splmtmg or traction Not only is pain relieved, 
but the hazards of extensive damage, particularly destruction of cartilage, 
are m this way averted 

Neitlier the local application of short wave diathermy or other forms of 
heat, nor hjdrotlierapy, can be dqiended upon for complete eradication of 
the infection 

Antigonococcus vaccine, filtrates, and scrums have been employed with 
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\anablc success Tlie therapeutic gams with these agents do not compare 
with those achie\cd with fe\cr or chcmotheiapy 

Feser and chemotheraps with sulfonilaniide offer the most reliable metli 
ods for the control of gonococcal arthrihs In tlie vast majorit) of instances 
both the pnmarv focus as well as its metastatic effects are eliminated b\ 
these means Of the two clicmotherapv appears to be the more reliable 
and most casilv applied 

In contrast to the discouraging results obtained with fever thcrapv iii 
the management of atrophic arthritis its effect in gonococcal arthritis is 
ventabh spectacular Fever tlierapv offers one of the surest wa)S of attain 
mg cure in gonococcal arthritis TIic treatment mav be administered m one 
session extended ov cr manv hours or in a scries of tw o to fiv e shorter scs 
sions Tlie total exposure to fever and the height of the temperature deter 
mine the final result llic treatment maj be administered in clcctneallv 
heated insulated cabinets in carcfullv controlled hot water baths or bj the 
m|cction of fever inducing substances such as dead tjphoid bacilli Tlic 
heated cabinet (hvpcrthcnn) is the most salisfactoi) 

Fever thcrapv however cannot be entered into lightlj It carries a verv 
definite iish and fatalities occasionallv occur even wlicn it is administered 
bv the most experienced technicians It demands more than the mere apph 
cation of the appropriate apparatus Patients must be examined most thor 
ouglilv before being subjected to fever thcrapv The cardiovascular svstem 
must be competent chrome alcoholic addicts the aged and the debilitated 
do not tolerate fever thcrapv well Wlulc the treatment is being adnnms 
tered the patient should be under the constant supervision of a special]) 
trained nurse A phvsician also must be m close attendance to be alert to 
am unfavorable reactions 

Fever thcrapv is of course most efficacious in the earliest stages of the 
disease when cure with full restoration of function mav rcasonablv be ex 
pteted It c-mnot be curative m old burned out eases with ank)losis It 
mav also fail when the strains of goijococa arc too resistant to destruction 
bv the ordinan safe therapeutic ranges of fever 

SULI \ML/\\IIDC 

Recent reports reveal that the effectiveness of chcmofhcrapv with sul 
tamUimdc exceeds even that of fever thcrap) m gonococcal arthritis Natu 
rallv the Ixat results here too are secured m the catU acute case-s Ixrforc 
irreparable damage has occuned Bauer and Coggcshall have shown that 
when sulfanilamide is adiiimistercd in brge doses the infected sviiovul 
fluid can be rendered sterile vvitliiii fortv-eight to seventj two hours during 
which tune striluig clinical inipiovcinciit also appears I he cr)tIirocvtt 
sediinentatiun rate is coiisistentl) rcdiice'd to normal In alxjut hilf tlie 
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cases the gonococcal complement fixation test, if positive before treatment, 
tends to become negative within two months, tins test may never become 
iwsitivc if treatment is instituted early enough 
From a fairly large experience with sulfanilamide Bauer and Coggcshall 
have arrived at the following therapeutic schedule 

Tile dailv intake of fluid is usiuHy maintained at a,ooo cc Tlie dose of 
sulfanilamide is calculated m the following manner Vi gram per pound 
of bodv weight, providing the total dose docs not exceed 120 grams, or 
8 gm Tins calculated dose represents the amount to be given every fivenf} 
four hours 

Knowing the calculated dose, the drug is then administered orallv 111 
one of two vvajs (1) half the calculated dose is given initially and again 
in four hours and then one sixth of the calculated dose is given every four 
hours day and night, (2) one sixth of the calculated dose is given imtiallv 
and every four hours WHicn the drug is given according to the first sched 
ulc, a blood sulfanilamide level of from 10 to 15 mg per cent will result, 
whereas adherence to schedule 2 will allow for the maintenance of a blood 
sulfanilamide level of between 5 and 10 mg per cent ” 

These writers emphasized tlie importance of maintaining constantly a 
suSciently high concentration of sulfanilamide in the blood, at a level of 
from 10 to 15 mg per cent, a state winch may be attained if large enough 
doses of the drug arc administered regularly, as described Small doses may 
not only fail to effect a cure but mav actually increase the resistance of the 
organism to subsequent destruction by chemotherapy 
Tlie use of sulfanilamide is frequently accompanied by toxic manifesta 
tions (usually mild, possibly severe, occasionally senous) Cyanosis of some 
degree occurs in practically all patients receiving large doses of the drug 
The administration of sodium bicarbonate with sulfanilamide has been 
suggested to minimize the danger of acidosis Severe Jieniolytic aneniia, 
leucopcnia to the point of agranulocytosis, febrile reactions, and skm reac 
tions may develop Obviously, then, a patient under treatment with sul 
fanilamide should be observed closely for the appearance of toxic reactions, 
and necessary steps must be taken to combat any toxemia that may develop 
i\fosf of these complications can be controHed readily by discontinuing the 
use of the drug and giving large amounts of fluids If severe anemia or 
agranulocytosis develops, transfusions may be necessary 

Of all forms of therapy for gonococcal arthritis, including induced fever, 
Bauer and Coggeshall were most impressed with the results achieved by 
chemotherapy with sulfanilamide 

Inability to achieve satisfactory cure of gonococcal arthritis with sulfanil 
amide should arouse suspicion of inadequate dosage If blood sulfanilamide 
deteraiinations establish this to be the case, the dosage should be increased 
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to the required le\el, at which time satisfactory results maj be secured 
Ilowerer, a small percentage of gonococcal infections are not cured e\cn 
b\ large doses of sulfanilamide In certain of these instances one is prob- 
abU dealing with ‘ sulfanilamide resistant” gonococcal strains In such an 
event it is logical to tr\ the effect of sulfapj ndine, of fever therap) (if it is 
available), or of a combination of fever therap) and sulfanilamide 

Ilic place of sulfapvridinc or of other sulfanilamide derivatives alone in 
t\ic treatment of gonococcal arthntis is not yet established 
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CHAPTER XXIV 


TUBERCULOUS ARTHRITIS 


1 ubcrculosis of joints is as insidious a disease as is tuberculosis of the 
lungs — ^and cqualh as destructive Hence the importance of earl} diagnosis 
Mtliougli usualh monarticular, it mav affect multiple joints On the other 
hand, monarticular arthritis, clinicalK simulating tuberculosis, maj on sur 
gical and pathologic im estigatiou prove to be nontuberculous 
Tuberculosis occurs most often m joints that are subject to the greatest 
trauma m the ordmarv course of living Tims, the spine, hips, and knees 
arc most commonlv affected Althougli it is a disease of children rather 
than of adults, tables of age and se\ incidence must not be taken too 
htcralU A chrome inBammatorv process in an) joint, at any age, mai be 
tuberculous 


PATHOLOGY 

It appears that trauma niav act as a predisposing factor, permitting local 
i/ation of the tubercle bacilli winch produce the tubercle, csscntiallv a 
chrome graiiuloiiiatous reaction in tissues TIic differences m the lesions 
seen in different tissues arc conditioned onlv bv the nature of the tissue 
affected 

Hie tiilx:rclc bacillus attacks svnovial tissue pninarilv in some eases, and 
Ihc cpijihvscal ends of the bone in others Tlic primarv pathologic change 
inav therefore l>c confined to one or the other of these sites Prom a clinical 
standpoint a knowledge of these priinan sites of invasion is important It 
indicates that joint tuberculosis affecting the svnovia mav c-visl wlicn the 
rotnlgcnogram shows no sign of Ixinc destruction Evcntiiallv, however, 
lx)th of tlicsc sites arc involved regardless of where the process began. 

‘Hie svnovu of a lulxrrculous joint becomes thickened and grav. rough 
tiled bv glivttmng white or grjvisli liibcrclcs Hie joint usuallv contains a 
vcliowisli. Imbid fluid and tlit curtilage becomes overlaid with highlv vas 
ctilar, pink gramilations, which constitute the svnovial pmii us In the siilv 
tliondral. tpijilivscal ends of the lioiic, dcstniUioii of cancellous bone dc 
vclops, the ovcilvmg caitilagc iKconics vcHow and gradiullv nccrofic 
However, the pathologic process is not altogether a destructive one, an 
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.iJtcmpt to wall Jt off, and c\en to rcgcncrato bone, is alwajs in evidence 
In this direction, though, nature’s attempt is none too effective, the de 
stnictivc process geiicrallv inamtanis the upper hand 

CLINICAL MANirLSTATIONS 

Ihc patient with joint tuberculosis is rarclv cntically ill when the phjsi 
cian first sees him Gcncrallv he complains merely of swelling of a single 
joint with pain that is for the most part, deceivingly mild Even with ordi 
nar) use of the joint, pain is rarely severe There may be muscle spasm of 
vaning degrees If the jiatienl has been at rest, muscle spasm may not be 
demonstrable until forced motion is attempted In the lower extremities, 
paihcularlv with involvement of the hip pam on walking, alleyiatcd bv 
rest, and a persistent limp mav for a long tunc remain tire onlj complaints 
Such pain of hip disease mav be referred to the knee 

Although tuberculosis of the spine is not as prevalent as it was vears ago, 
it must not be forgotten as a possible cause of pains in the back TJie spine 
IS, m fact, the most common site of tuberculous arthritis It affects children 
much more often than adults, and the thoracic segments are most fre 
quenth involved 

Tlie bodies of the vertebrae and the intervertebral disks suffer the brunt 
of the damage Since the anterior part of the vertebral bodies are involved 
to the greatest extent, softening of these areas and their ultimate collapse 
produces the characteristic angulation (kyphosis) of tlie spine so charac 
tenstic of advanced, neglected cases 

Tuberculous spondylitis may produce pam, soreness, and limitation of 
motion confined to the area affected, or it may induce pains m more re 
mote regions Tlius, pam mav be referred to tlie chest or abdomen with 
involvement of the dorsal vertebrae, and to the legs with involvement of 
the lumbar spine Such syinptoins (especially in children ) should lead to 
search for other signs of spinal disease, such as local tenderness, muscle 
spasm, limitation of mobility and kyphosis By considering the possibility 
of tuberculous spondylitis in its early stages, before obwous wentgeno 
graphic mamfesfatioiis appear, vve may prevent deformity and abscess for 
ination, which need not occur 

Not infrequently a history of joint injury is related The joint swells after 
Such trauma, presumably a traumatic synovial effusion occurs Tlie swelling 
mav then recede during rest, but recurs repeatedly and persistently with 
activity In some patients, the swelling never disappears As the disease 
progresses and tlic synovia thickens, more and more of the swelling is at- 
tributable to synovial hyperplasia raUicr than effusion In joints that are 
deeply situated anatomically, the swelling may not become evident clim- 
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c-ilK until Utc in the disease if at all M a rule tuberculous joints arc not 
red and arc not hot to the touch Neither arc tlic> so sore on pressure as 
tlie swelling would lead one to e\pcct Tlie swelling may assume a fusiform 
appearance and in such joints as the knee and ankle where swelling is 
casiK demonstrable it may be doughy on palpation 
In tuberculous arthritis the constitutional manifestations \ar) greatU m 
sc\crit\ Children show mote labile reactions with fc\er and malaise but 
c\cu in adults there maj be low grade feser anorcvia and weight loss 
Occasionalh high fc\cr prostration and all the local signs of an acutch 
inflamed joint nia\ appear Visceral tuberculosis in the lungs or elsewhere 
mav cocMst but frequenth it is not demonstrable clmicallj 

1 he affected joint ma\ be limited in motion merely by muscle spasm 
Later motion nia\ be limited b\ actual obstruction resulting from the de 
stmctisc process within the joint and the proliferating pannus In late eases 
the joint IS often palpabh unstable with abnormal side to side motion 
resulting from destruction of the stabilizing ligaments 

DI \GNOSIS 

We have alrcads stated that the possibility of tiibcrcnlous arthritis can 
not be dismissed wiicn more than one joint is mvohcd that the cldcrh 
patient is not ncccssanh exempt and that we must not ignore the possi 
bilih of Its existence m patients with histones of trauma Occasionally 
what IS at first a traumatic internal derangement of the knee desclops into 
a frankh dcstnictne tuberculous arthritis In short the clinical picture is 
so \ancd tliat anv chrome joint imolveincnt may be tuberculous Chrome 
joint disease associated with daaonstrablc cold abscesses and perforating 
suulst^ IS practicalh alwavs tuberculous in nature 

Rociifgcnograpliic rindings 

\s a rule tuberculous arthritis is fairly adsauced before bone destruction 
becomes csidcnt in the roentgenogram In eirl cr ease s the rociitgcnograiii 
nia\ res eal onU thickening of the capsule and a fairly tspicnl prnimd gl ass 
loss ( f dciisits of the bone ends In ear ly svnoMJl tuberculosis the most 
pioiiiincnt features in the roentgenogram arc a dens e sharply defined ef 
fnwpn slight local dccalcificatioii of the bone ends " li ttle or no periart icular 
swcllmg l)ut marked soTt tissue atroplis 11 ere imv be slight n mow iiig- of 
t he loiiit since butlhcrc is no destruction of Ixmc iiul prolifcmtnc Ihi iic 

W hen the tuberculous process begins primarily in the Ixmc as occurs 
more often in adults than in children focal dccalcificatioii or destruction 
of Ixmc m the cpiplusis iiiav dcsclop sets carh W hen such areas of Iwiie 


1 UBLRCULOUS ART HRITIS 


339 

destruction occur, the surrounding bone also becomes decalcified In more 
advanced stages, the entire width of subdiondral bone and cartilage may be 
penetrated b) the inflammatory paimus, which extends into the joint cavity 
With destruction of the cartilage the joint space becomes narrowed or 
obliterated Effusion of fluid may also develop, but it is generally less 
marked than in pnmarv synovial tuberculosis The chronologic order of 
appearance of tlicsc various factors, and the degree of change, are nnpor 
tant considerations upon which the experienced roentgenologist bases his 
diagnosis With such experience and correct interpretation of the roent 
genographic findings, an accurate diagnosis of tuberculous arthritis may be 
made quite early 

Stnetiv speaking, a diagnosis of tuberculous arthritis can be made only 
by demonstrating the organism in joint fluid or tissue, or by demonstrating 
the typical tubercle in tissue histologically Despite the aseptic technique 
available today, it is sometimes more practical, from the point of view of 
successful treatment, to act on a presumptive clinical diagnosis of tuber 
culous arthritis than to penetrate the joint for confirmatory evidence 

Confirmation of the tuberculous nature of arthritis may be secured by 
means of roentgenograms, by proving the existence of associated visceral 
tuberculosis, and particularly, by the results of guinea pig inoculation of 
jomt fluid, or by biopsy Tlic latter is the most reliable A negabve Mantoux 
test m an adult is generally suggestive of the absence of tuberculous 
infection 


Synovial Fluid 

The total count may vary between j.oco and 10,000 cells per cubic 
millimeter In tuberculous arthritis there is likely to be a greater proper 
tion of lymphocytes and monocytes than m fluids with comparably high 
total cell counts obtained from pyogenic joinb In any event, guinea pig 
inoculation of the suspected fluid should be performed in every case of 
tuberculous arthritis in which fluid lias been aspirated Aspirahon of such 
joints must be performed with meticulously aseptic tecJinique, for tuber 
culous joints are highly susceptible to secondary invasion by pyogenic 
organisms For tins reason, too, repealed aspirations are to be avoided 

TREATMENT 

Tlie first consideration in the treatment of tuberculous arthnhs is the 
matter of conservabve, nonsurgical, versus surgical, management Realizing 
the fact that tlie inherent capacity for healing in tuberculous arthntis is 
extremely limited, it follows that in most cases the cure depends upon 
attaining surgical artlirodcsis of the affected joints Tlie success of surgical 
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cnllv until late in the disease if at all As a rule tuberculous )omts are not 
red, and arc not hot to the touch Ncitlicr are they so sore on pressure as 
the swelling would lead one to e\pect The swelling may assume a fusiform 
appearance and in such ]omts as tlie Lnec and ankle, where swelling is 
easiU demonstrable, it may be doughy on palpation 
In tuberculous arthntis the constitutional manifestations vary greatly m 
seventy Children show more labile reactions, with fever and malaise, but 
even in adults there may be low ^de fever, anorexia, and weight loss 
Occasionally high fever prostration, and all the local signs of an acutely 
inflamed joint may appear Visceral tuberculosis in the lungs, or elsewhere, 
may coexist but frequently it is not demonstrable clinically 
The affected joint mav be limited in motion merely by muscle spasm 
Later motion may be limited by actual obstruction resulting from the de 
structive process within the joint and the proliferating pannus In late cases, 
the joint IS often palpably unstable, with abnormal side to side motion 
resulting from destruction of the stabilizing ligaments 

DIAGNOSIS 

We have already stated tliat the possibility of tuberculous arthritis can 
not be dismissed when more than one joint is involved, that the cldeilv 
patient is not nccessanlv exempt and that we must not ignore the possi 
bilitv of Its existence in patients with histones of trauma Occasionally, 
what is at first a traumatic internal derangement of the knee develops into 
a franklv destructive tuberculous arthritis In short, the clinical picture is 
so vaned that any chronic joint imolvement may be tuberculous Chronic 
joint disease associated with demonstrable cold abscesses and perforating 
sinuses IS practically always tuberculous in nature 

Roeijtgciiograpliic Findings 

As a rule tuberculous arthritis is fairly advanced before bone destruction 
becomes evident m the roentgenogram tn earlier case s the toentgeiiQ^ain 
may reveal only thickening of the capsule and a fairly typical 'ground gl ass ’ 
loss of density of the hone ends In e arly synovial tuberculosis the most 
prominent features in tlie roentgenogram arc a dens e, shartilv defined ef 
fmioii , ^ight local dccalcification of the bone ends, li ttle or no periart icular 
sw^lhng but marked soft tiisiic atrophy T here mav be slight inrrowing of 
t he louit spi^ hut there is no destruction of bone, and prohfentivc bo ne 
rciction K nUnopllw 

\\nicn the tuberculous process begins pninanly in the bone, as occurs 
more often in adults than in children, focal dccalcification or destruction 
of Ixinc in the epiphysis iiiaj develop \cry early Wlicn such areas of bone 
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destruction occur, tJic surrounding bone also becomes decalcified In more 
advanced stages, the entire width of subchondril bone and eartilage may be 
penetrated bv the inflimmatorv panniis, which extends into the joint cavity 
WiUi destruction of the cartilage the |Oiiit space becomes narrowed or 
obliterated Effusion of fluid may also develop, but it is gcnenlly less 
marked than in primary svnovial tuberculosis The chronologic order of 
appearance of these various factors, and the degree of change, arc impor 
tant considerations upon which tlic experienced roentgenologist bases Ins 
diagnosis With such experience and correct interpretation of tlie roent 
geiiograplnc findings, an accurate diagnosis of tuberculous arthritis may be 
made quite early 

Stnctly speaking, a diagnosis of tuberculous arthritis can be made only 
by demonstrating the organism in joint fluid or tissue, or by demonstrating 
the t}’pical tubercle m tissue Instologically Despite tlie aseptic technique 
available toda), it is sometimes more practical, from the point of view of 
successful treatment, to act on a presumptive chmeal diagnosis of tuber 
culous arllmtis than to penetrate the joint for confirmatory evidence 

Confirmation of the tuberculous nature of arthritis may be secured by 
means of loentgcnograms, by proving the existence of associated visceral 
tuberculosis, and, particularly, by the results of guinea pig inoculation of 
joint fluid, or by biops) Tire latter is the most reliable A negative Mantoux 
test m an adult is generally suggestive of the absence of tuberculous 
infection 


Synovia) fluid 

Tlie total count may vary between 5,000 and 10,000 cells per cubic 
millimeter In tuberculous artlmtis there is likely to be a greater proper 
tion of lymphocytes and monocytes than in fluids with comparably high 
total cell counts obtained from pyogenic joints In any event, guinea pig 
inoculation of the suspected fluid should be performed in every case of 
tuberculous arthritis m winch fluid has been aspirated Aspiration of such 
joints must be performed with meticulously aseptic technique, for tuber 
culous joints are highly susceptible to secondary invasion by pyogenic 
organisms For this reason, too, repeated aspirations are to be avoided 

TREATMENT 

Tlie first consideration m tire treatment of tuberculous arthnhs is the 
matter of conservative, nonsurgical, veraus surgical, management Realizing 
tlie fact that the inherent capacity lor lieahng in tuberculous arthntis is 
extremely limited, it follows tliat m most cases the cure depends upon 
attaining surgical arthrodesis of the affected joints Tlic success of surgical 
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treatment depends cntirelv on produaug a thorough!) ank\losed joint 
\lthough this therapeutic approach offers the quietest \\a) to cure and 
therefore to earliest rehabilitation of the individual it also means leaving 
the patient with a stiff joint Re^rdless of the desnabiht) of preserving 
joint function surgical fusion sooner or later becomes nccessarv in most 
cases of tuberculous arthritis Even at the expense of a functional!) useless 
joint this mav be the on!) wav of attaining a cure that has anv promise 
of permanence Certainl) the patient who has suffered destruction of 
cartilage and epiphv seal ^ne is not apt to escape surgical arthrodesis for 
in no other wav is such a joint Iikcl) to be healed 
In cases of early svnovial tuberculosis particular!) in children the matter 
of conservative treatment mav be considered more seriouslv and hopefullv 
lliis does not implv that man) such cases can be cured bv conservative 
management To be sure in main of these cases progression of the arthritis 
mav be stopped and perhaps even quiescence of the process ma) be at 
tamed but m most of these the tuberculous process instead of remaining 
quiescent Sares into renewed activitv when the joint is again subjected to 
the trauma of even phvsiologic use However prolonged immobilization of 
the joint with or without traction and appropriate s)stemic management 
of the patient mav vield an occasional recovery with useful function That 
is worth aiiniiig for 

Regardless of the tv pe of local treatment chosen sv stemic treatment of 
the patient must alwavs be an integral part of therap) m tuberculous arthn 
tis Provision for svsteinic rest adequate nutntion fresh air and sunshine 
IS essential for the treatment of am t)i)e of tuberculosis including tuber 
culous artlintis These measures must be enipIo)cd regardless of whether 
the patient is treated medicalh or surgicallv 
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CHAPTER XXV 


SOME LESS COMMON FORMS OF SPECIFIC 
INFECTIOUS ARTHRITIS 


ACUTE SUPPURATIVE ARTHRITIS (PYOGENIC ARTHRITIS, 
PYARTHROSIS) 

Consideration must be given here to acute suppurative arthritis because 
so man) cases of this condition arc mistaken for eitlier acute gonococcal 
artliritis rheumatic fever, or atrophic arthritis The importance of early 
diagnosis of acute suppurative aithntis cannot be overestimated Treat 
ment of this condition differs radically from that of most other tj^pcs of 
joint disease Unless drainage of the infection is instituted early, not only 
the joint but the patient s very life may be jeopardized 
It IS unnecessary to review details of the pathologic and clinical mam 
fcstations of acute suppurative arthritis, they arc essentially those of any 
acute infectious joint disease 

An inflamed, painful large, swollen |omt with effusion may be the seat 
of any type of infectious process The diagnosis of acute suppurative arthri 
tis cannot be established on the basis of clinical findings alone Only aspira 
tioii and examination of fluid from the joint can clinch that diagnosis In 
suppurative arthritis the fluid is distinctly purulent, with many polymorplio 
nuclear leucocytes and fibnn The specific organism can usually be demon 
strated both by direct smears and by culture 
Rocntgcnographic evarauialion in the early stages of the disease mav 
reveal little cliangc of diagnostJC value Even jn marc advanced stages the 
narrowing of the joint space resulting from cartilage and bone destruction 
is not characteristic of tins process alone, and may resemble many otlicr 
lyjics of severe, acute joint inflammation 

rreatnicnt Tlie successful managaneiit of this type of arthritis depends 
upon its early recognition The basic principle m treatment is adequate 
drainage, either bv repeated aspiration or incision In the later stages the 
treatment aims to control bone destruction or, if that lias already dcvcl 
oped, to prevent ankylosis or to favor fusion in as favorable a position as 
possible 
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S)stcmic ticabncnt to combat the toxemia of sepsis is unnecessary if 
early diagnosis is made and appiopnitc treatment is instituted promptly 

PNLUMOCOCCAL ARniRHIS 

Pneuinococcal arthritis gcucrally represents either a complication m the 
course of lobar pneumoiiia or a metastatic effect of pneuinococcic sep 
ticcmia Tins condition is relabvelj uncommon Its manifestations are 
those of acute suppurative arthritis and the diagnosis is established by de 
tection of the specific organism in fluid aspirated from the joint The occur 
rcnce of acute monarticular arthritis in the course of a known pneumo 
coccic infection would of course arouse suspicion of the possible genesis 
of the arthntis 

Treatment consists of aspiration or surgical drainage of the affected joint 
Chemotherapy with sulfaiulaimde orsulfapyndine as well as specific scnnii 
therapy is logical m appropriate eases 

ARTHRITIS or MCNINGOCOCCUS (CEREBROSPINAL) 
MENINGITIS 

Meningococcus memngitis may be ushered in by acute polyarthntis re 
sembling rheumatic fever in many respects Tins type of arthntis generally 
occurs m eases of severe meningococcus infection and is believed to be 
caused by hemorrhage into the synovial sac (Hemck) 

Another and quite different form of meningococcal arthritis occurs It 
IS generally monarticular usually affecting the knee or some otlier large 
joint and apparently represents a true metastatic infection with meningo- 
cocci Tins type of joint involvement winch generally occurs after the 
fourtli or fiftli day of the ineningibs is diaracterized by considerable 
swelling and joint effusion Fhe joint fluid is purulent sometimes liemor 
rliagic Meningococci may frequently be recovered on culture 

Although tins type of meningococcal arthritis may pursue a rather pro 
tracted course recovery witli good function generally results 

Treatment with sulfanilamide alone or in conjunction with antimeningo 
coccic serum may be employed 

ARTHRITIS or SCARLET TLVER (SCARLATINAL RHEUMATISM) 

Nonsuppurative acute periarticular aitlintis occurs occaswnsUy in the 
course of scarlet fever Bovd found its incidence to be less tlian 2 per cent 
It generally appears between the foiwlli and the tenth day of the scarlet 
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fe\ er Tlie process consists essentiallv of acute s\ novitis w ith serous effusion 
into the joint and m some cases periarticular swelling and thickening 
Most frequently it affects the wrists ankles knees feet and small joints of 
the hands There is a tendency to syinnietncal and sometimes migratory 
joint imolvemcnt with new joints affected as others clear In this respect 
as well as in the general character of the clinical manifestations the arthri 
tis of scarlet fe\er may resemble acute rheumatic feyer yen closely In fact 
it has been suggested that scarlatinal rheumatism is reallj rheumatic feyer 
precipitated by the hemoly tic streptococcal infection of scarlet fey er 
Tlie condition is self limited It maj last seyeral davs to a yyeek but 
finally clears without residual damage 

Treatment is essentially symptomatic and consists of rest and protection 
of the imohed joints admimstntion of salicylates internally and CNternal 
application of methyl salicylate 

Polyarticular suppurative arthritis may also develop in the course of scar 
let fever constituting essentially the metastatic )omt lesions of hemol>tic 
streptococcal septicemia The joint fluid is tlicn cloudy fibnnopurulcnt 
the streptococcus hemolvlicus can usually be cultivated from it 

Hie treatment of tins type of suppurative arthritis may include m addi 
tion to surgical drainage the use of blood transfusions scarlet fever anti 
to\in and sulfanilamide 


SYPHILITIC ARTHRITIS 

S)phihtic arthritis (not the Charcot joint) ma> assume almost anj fomi 
and may therefore resemble every other tjpe of chronic artlmtis 
Mild polyarticular arthritis generally not verj painful associated with 
moderate swelling slight effusion of fluid and some tenderness mav occur 
during the secondary stage of syphilis Other common manifestations of 
secondary syphilis are found m conjunction with the artlmtis and the 
blood Wasscniiann reaction is generally positive 
During the tertiary stage of s)philis a monarticular t)pe of artlmtis 
generally affecting the knees may develop insidious!) and pursue a mild 
chronic course Mthough there maj be considerable swelling and thicken 
ing of synovia and pcnarticular structures and some effusion of fluid pain 
IS not severe and limitation of joint motion is relatuely negligible 

File possibility of tuberculous arthritis may be suggested by the mon 
articular distnbution of the aithntis However the differential diagnosis 
should not be difficult The findings m the synovial fluid are helpful In 
svplulitic artlmtis the total cell count vanes between i ooo and 5 000 cells 
the majority of which arc cither lymphocytes or monocytes not polv 
morphonuclcar cells The Wassennann reaction on the fluid is generally 
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posiluc and the results of guinea pig inoculation negative Tlic blood Was 
sennann reaction is also likclv to be positive Even in s\plulitic arthritis of 
long standing the roentgenogram is likel> to show vci) little cartilage or 
bone destruction but a significant periostitis mav possibly be found ad|a 
cent to the affected ]oint llie diagnosis is moreover confirmed by tlic 
result of antisvphilitic treatment A positive blood Wassennann test alone 
IS not sufficient for the diagnosis of svphihfic arthritis since ordinarv 
atropine arthritis may occur m patients who arc svphihtic Although such 
patients inaj improve upon treatment of the S5phi!is the arthritis i$ likely 
to follow its usual course 

ARTlIRinSOl BRUCELLOSIS 

One of the complications of brucellosis may be arthritis which mav be 
mild or severe monarticular or widespread and closely resemble ordinary 
atrophic arthritis If the joint disease appears earlv its constitutional mam 
fcstations mav divert attention from the primary bmcclla infection 

Migrator) poharthnhs mav occur which niaj be mistaken for rheumatic 
fever In some cases massive effusions into )oints mav develop but the arthn 
tis may be rclatnclv painless 

Tlie diagnosis rests largch upon agglutination and intradcrmal tests with 
the appropriate antigen Tlie interpretation of the results of these pro 
cedures requires consideration of nianv factors Tlie diagnosis is however 
important for this condition maj respond favorabl) to treatment with the 
specific serum or vaccine fever flierap) or sulfamlainide 

ARTHRITIS or HAVERHILL ELVER (ERWILMA ARTHRITICUM 
EPIDEMICUM) 

Haverhill fever (first described in 1926 as an epidemic disease charac 
terized by abrupt onset with chills fever vomiting and a morbilliform 
eruption) has as one of its most charactenstic manifestations a polyarticular 
arthritis which generally appears on tlie fifth to the seventh day of tlie ill 
ness Tlie artlintis may be onh mild but in otJier cases it is severe asso 
ciated with marked redness swelling and effusion of fluid into the joints 
In such Cases an extreme degree of disability from the arthntis may result 
but even then recovery of joint function ensues m most cases after a period 
of weeks or months A specific highly pleomorphic organism (Haverhillia 
multifomns) has been isolated both from the blood of patients and from 
joint fluid The condition may be transmitted eitlier by rat bites or b\ m 
fcctcd milk Tins condition must not be confused with the Japanese rat 
bite fever (Sodoku) which is caused by an entirely different type of organ 



346 ARTHRITIS AND ALLIED DISORDERS 

ism a spirochete Spirillum minus In Sodoku arthritis is absent although 
muscular pains and arthralgias may occur 


ARIHRITIS ASSOCIArLD WITH LWIPHOGRANULOMA 
VENEREUM 

Periarticular arthritis occurnng with hmphogranuloma \enereum has 
been desenbed Multiple joints are affected but there is a particular pre 
dilection for the knees ankles and wrists Dawson and Boots base fre 
quentlv noted simultaneous imohement of both knees or both ankles Tire 
artliritis gencralU manifests itself as a chronic indolent type of joint dis 
case with a tendency to effusion into the joints sometimes to intermittent 
In drops and a marked tendency to relapse Occasionally the condition may 
manifest itself with acutely swollen painful tender joints Tlie joint fluid is 
serous rn character stenie and ne\ei purulent 

Tire disease follows a s-anable course it may clear up spontaneously in 
the course of seseral weeks or it roa\ pursue a chrome intermittent course 
for months or sears Despite the fact that the arthritis may persist for weeks 
or months the pathologic change remains confined to periarticular swell 
mg and joint effusion without any tendency to bone or cartilage destruc 
tion In each of the 24 cases obsersed Dawson and Boots found a positise 
Frci skin reaction m addition to other evidence of infection with granuloma 
venereum However neither the virus nor theFrci antigen could be demon 
strated m the svnovial fluid 

In suspected cases treatment with preparations of antimony (particu 
larJj fuadin) or bv the administration of Frei antigen intravenously or 
sulfanilamide should be tned 

ARTHRITIS ASSOCIATED WITH ULCER/VTIVE COLITIS 

Ulcerative colitis of the type presumably caused by Bargen s diplococcus 
IS complicated by joint involvement rescinblmg atrophic arthntis in ncarlv 
5 per cent of cases Treatment is directed not only to the condition m the 
joints but also to the underlying disease 

ARIHRITIS 01 ■nPIIOID ELVER 

Fvphoid fever may be complicated by involvement of various joints in 
eluding the spine In the latter case the lower spine is most frequcntlv 
affected and the condition is generally characlcnzcd bv marked lipping of 
Ixinc With a tendenev to bridging of tlic vertebrae through fusion of 
vertebral spurs 
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1 UBLKCULOUS RULUMA I ISM 

Aside from the destructive t>i)c of tuberculous arthritis already discussed 
a fonii of tuberculous rlieumatrsni rescmbhiig ordinary atrophic irthri 
tis or rheumatic fever Ins been thought to exist In igoo, Poncet sug 
gested the possibility of the existence of sucli an entity His views have 
been reiterated b) a few other observers Nevertheless, the evidence in favor 
of the existence of tuberculous rliciiiiiatisiii is, it present, far from 
convincing 

OTHER lORMS Of SPECinc INrCCnOUS ARIHRITIS 

Many other specific infectious diseases may have arthritic manifestations 
associated with them It would be useless to enumerate all of the specific 
infectious processes vvhicli may cause arthritis Suffice it to say that any 
arthritic process associated with manifestations of an acute systemic mfee 
tion should arouse suspicion of a relationship between the two 
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CHAPTER XXVI 


NOTES ON SOME FORMS OF NONINFECTIOUS 
SPECIFIC ARTHRITIS 


TRAUMATIC ARTHRITIS 

Joints, hie other tissues, may react differently to injuries of identical sever 
ity Tlic damage from trauma is undoubtedly dependent not only upon 
the t)pe and severity of the m)ui>, but also upon the inherent suscepti 
bihty or resistance of the joint tissues affected For this reason a given 
injury may result m only temporary damage, quicUy and completely re 
paired in one case, or severe, persistent, and even progressive degenerative 
changes m another Because of its morphologic makeup and poor nutritive 
supply, articular cartilage is extremely vulnerable to the effects of any type 
of irritant, particularly trauma If circumstances are not propitious and if 
adequate treatment, with rest and other measures, is not instituted early 
and maintained until the damage has been repaired, degeneration of the 
cartilage ensues progressing in time to a hypertrophic type of artliiitis 
Frankly traumatic types of arthritis are generally related to various types 
of injuries, such as falls, accidental blows and the like As already stated, 
such exogenous trauma may initiate or add to an already existing arthritis, 
either of the hypertrophic or atrophic type a^avating the basic condition 
Evidence of joint damage may become manifest within a few days after 
the injury Or the acute effects of tlie original trauma may be slight, in 
which case symptoms may not be apparent immediately The possibility of 
damage, however, is not excluded Symptoms may appear weeks or months 
afterward, as manifestations of chronic hypertrophic arthritis 
Tlie relation of the trauma m question to tlie existing symptoms must be 
neighed carefully before a diagnosis of traumatic arthritis is made To ar 
rive at accurate conclusions, the history, togetlrer with the evidence ob 
tamed on physical examination and roeiitgcnographic study, must all be 
interpreted with care, on tlie basis of chmeal cxpenence 
The exclusion of atrophic arthritis is generally not difficult on the basis 
of clinical facts alone Tlie latter should be supplemented, however, by lab- 
oratory studies, including particularly the rate of sedimentabon of erythro- 
35 * 
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c\tes this IS normal m traumabc arthritis and generally accelerated m 

acti\e stages of atrophic arthritis 

The ssnovial fluid m traumatic aithnhs rcieals a total cell count laiyiiig 
between 500 and 5 000 cells The proportion of poljinorplionuclear Icuco- 
c\tes mav reach 75 to 80 per cent in acute stages but is much lower at later 
periods If the injurv has been se\ere and extravasation of blood has oc 
curred the fluid ma\ be either grossly bloodv or j allow ish m color 
The treatment of this tvpe of arthntis is relatively simple but most 
important Rest and avoidance of additional trauma even of a physiologic 
tvpe IS most essential 

Large effusions should be aspirated proniptly Removal of tire fluid pro- 
vides relief from pam and prevents distenhon of the joint capsule m adcli 
tion to affording opportunitv for its diagnostic studv Aspiration may be 
cspeciallv useful if hemarthrosis exists the tendenev for the formation of 
Ultra articular adhesions is therebv decreased 
Local periarticular injection of procaine solutions (Stembrocker r9>9) 
1$ sometimes indicated to relieve pain and to favor earlier use of the joint 
Phvsiotherapv b\ augmenting circulator, flow mav be a distinct aid to 
recoven Treatment must be continued as long as clinical evidence of 
reparable damage remains 

HEMOPHILIC ARTHRITIS 

Hemophilia is not couflned to anv one organ it mav manifest itself 111 
the joints as elsewhere As a result of even minor injuries a patient with 
hemophilia mav develop marked acute liemarthrosis with swelling and a 
variable amount of pain depending upon the degree of tension within the 
joint cavih Signs of an inflammatory process — fever local heat and red 
ness — arc gcneiallv absent allhougli superficial ecclivmoses suggesting the 
possible ctiologv sometimes appc.ir When such hemorrhages occur spoil 
tancouslv and without a lustorv of specific iiijurv the possibilitv of hemo- 
philia is obviouslv well founded 

Vs a result of repeated hemorrhages and the irritative cheinicjl svnovitis 
induced bv tliciii hvpcrplasu of the svnoviil membrane may occur Flic 
subsMiovial tissues infiltrated with blood mav thicken markcdlv Hie 
edematous and hvperplastic svnovial mcinbrauc mav lie restored to normal 
followTiig absorption of the hemorrhagic exudate after single acute hemor 
tlugcs but there is nevertheless a taidcncv for the svnovial hvpcrplasia 
to become pennanent after such repeated injuries 1 he Inpcqalastic s\ nov lal 
pannus mav erode the articular cartilage through pressure sccoiidarv livper 
trophic arthntic changes appeanng in time Rocnlgcnograjilncallv the 
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shadow cast b) the bloodv effusion of acute hemophilic arthritis is much 
more dense than that cast b\ serous effusions in the usual hpes of synovitis 
When hemorrhage occurs into the capsular structures also the blood 
pigment nuv cast a shadow which may be mistaken for periarticular 
calcification 

Hie diagnosis of liemopinhc arthritis depends largely upon recognition 
of the fact that lienioplnlu exists Hie development of abrupt swelling of 
joints 111 a \oung man eitlier spontancousU or after relatively trivial in 
)ur\ should stimulate further questioning as to the possible existence of a 
bleeding tendency and as to the occunencc of similar transitory episodes 
of arthritis in the past Study of the blood should then be earned out to 
confinn the diagnosis of hemophilia 

Treatment For the acute episode complete rest and splinting of the 
joints cither by means of compression bandages or splints should be pro 
vided It IS obvious that incision and even aspiration must be avoided jf 
a possibly fatal hemorrhage is not to be incurred Wlien the probability of 
heinopinhc arthritis exists and vet aspiration seems indicated for diag 
nostic purposes it should be earned out with a small needle m order to 
minimize the danger of further bleeding Further svstcmic treatment of 
the hemophiln should also be earned out but it is usually not very 
successful 

VLLERGIC ARTIIRUIS (ARTHRITIS 01 SERUM SICKNESS) 

It IS logical to assume that joint structures are not immune to offending 
allergens m susceptible individuals 1 he production of intermittent hydrar 
throsis b) food allcrgv has been fairly well established at least m a few 
cases but definite etiologic relationship between food or other allergens 
ind a specific form of joint disease has not yet been satisfactorily described 
It is possible that given allergic factors in atopically sensitive individuals 
mav aggravate existing chronic arthritis regardless of its tvpc but again 
proof of such a relationship has been difficult to establish 

The acute pdlvarthntis that mav develop in the course of serum sichness 
IS really the onlv true tvpe of allergic artlintis known at present It generally 
develops witlim from seven to twelve days after the admmistration of cer 
tam therapeutic or prophylactic sera and is accompanied by the usual 
constitutional manifestations of scrum disease Individuals vary in their 
susceptibility to serum reactions in some scrum sickness and its accom 
pammg arthritis mav not appear for as long as three weeks after the patient 
has received an injection of serum m others who arc more susceptible or 
who iiave previously received an injection of serum an accelerated serum 
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leaction ma\ appear e\en on the second or third day after tlie injection 
Aside from such differences, ho\\e\er, the incidence and sc\eritv of serum 
disease and arthritis are directly proportionate to the amount of serum 
administered Of all the sera employed, horse serum is most likeh to pro- 
duce serum reactions 

Serum sickness is generally ushered m with fever and an urticanal, in 
tenselv itchv rash Sometimes it is of an erythematous or maculopapular 
varietv and not urticanal Enlargement of lymph nodes and either local 
edema at the point of injection or edema of tlie face may develop Fever 
and malaise generallv occur, tlie degree depending upon the seventy of tlie 
serum reaction Dunng the attack, leucopenia generally appears, it may 
later be followed by an increase in the number of eosinophils Albuminuria 
from renal irritation is not uncommon, it disappears when the serum sick 
ness abates 

In approximatelv 20 per cent of patients who develop serum disease, 
marked svmptoms of joint involvement may appear witliin from two to five 
davs after the onset of serum sickness Milder forms of arthritic symptoms 
occur in anoUier 30 per cent of such patients The wrists, knees, ankles, the 
small joints of the hands and feet, and the elbows are most coramonlv 
affected although anv joint mav be involved In milder cases there is 
merely joint pam and stiffness which disappear spontaneously after several 
davs In more severe cases, however, the joints may be red, hot, swollen, 
and quite painful the process resembling closely an attack of acute rheu 
matic fever Such severe articular manifestations of serum sickness may 
persist for from five days to a week, and even for several weeks Eventually, 
however all arthnlic manifestations disappear, without residual damage 
Tlie joint fluid is turbid from the presence of leucocytes these may number 
as nianv as 20000 cells per cubic millimeter A precipitin test may reveal 
the presence of the type of serum injected 

Treafnicnf WHicn the arthritic manifestations are mild they may be dis 
regarded for they will clear up spontaneously within several davs Tlie 
treabnent of the more severe cases has in the past been largely sympto- 
matic Adnumstration of salicylates and application of heat generallv afford 
relief from pam Repeated injections of cpincphnn (1 to 1,000) in doses 
of o 5 to 1 cc mav relieve the itching as does calamine lotion with 2 per 
cent phenol Foshay and Ilagebusch have recently reported that tlie admin 
istration of histainmasc, cither orally or intramuscularly, bnngs marked 
relief m the vast inajontv of patients, even in those suffering from severe 
fonns of semm sickness llicy suggest tlie possibility that the prophvlactic 
use of histainmasc may prev cot the occuncnce of scrum sickness or ainel 
lorale its seventy 
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NLUROPAIHIC (CHARCOT) JOINT DlbL\SE 

Neuropathic )Oint disease is a form of hyjocrtrophic arthntis in which 
disintegration of the joint is faalitatcd b\ loss of its sensibility to pain or 
other propnoceptue stimuli Hie conditions usually responsible for such 
neuropathies arc tabes dorsalis ind synngoimelia although other lesions of 
the spinal cord such as injuries which produce jjcrmanent damage to ccr 
tain ner\e path\^a^s may also be responsible To be sure the neurologic 
lesion IS basically related to the production of neuropathic arthritis But 
the ultimate mechanism whereby the hypertrophic arthritic changes arc 
produced is really trauma from single or multiple injuries inflicted upon 
such joints because their usual protective mechanism has been lost 1 rophic 
disturbances play an indirect part by inducing relavation of the joint cap 
sule ligaments and tendons permitting the joints to become unstable and 
therefore still more vulnerable to repeated injury 

As we have already stated the pathologic changes are essentially those 
of hypertrophic arthntis generally of a very marked degree The cartilage 
degenerates extreme degrees of hypertrophic marginal bony proliferation 
occur and enormous osteophytes develop Some of these may break off to 
form loose joint bodies which still furtlier interfere with proper function 
mg of the joints and augment the tendency to further degeneration and 
hypertrophic bony change Marginal fractures through the joint ends of 
the bone frequently develop As the joint capsule and ligaments become 
relaxed the joints become unstable Effusions of fluid frequently appear 
Tlie synovia may become thickened but it never proliferates into a pannus 
ankylosis therefore does not occur 

The clinical manifestations of an advanced case are so characteristic that 
the diagnosis is easily made provided one is acquainted witli the clinical 
picture In early cases the findings may resemble those of ordinary atrophic 
arthritis However the development of enlarged joints witli effusion of 
fluid associated with slight instability on walking should arouse suspicion 
of neuropathic arthritis particularly if pain is absent or negligible 

Sometimes the patient describes a rather abrupt onset of swelling causing 
slight discomfort but never severe pain He is not likely to be seriously 
incapacitated by his joint disease AlUiough there is slow yet progressive 
difficulty caused by weakness or unsteadiness of the extremity he is able to 
continue witli his usual occupation Significantly the examination reveals 
absence of muscle spasm despite considerable swelling Tlie joint may in 
fact show an excessive range of mobility if laxity of the capsule has al 
ready developed Tenderness is absent Altogether the subjective syinp 
toms are very slight in contrast to the marked degree of change objectively 
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noted In tabes dorsalis, tlie knees are most commonly affected, tlie hip 
next, and the ankle and foot next In synngomyelia, the upper extremities 
and spine may be affected, as well as the legs When neuropathic arthritis 
IS suspected, the diagnosis may be readily confirmed by examination of the 
pupils and deep reflexes (practically mvanably impaired in tabes dorsalis) 
and by sensory examination, revealing the dissociation of sensation so char 
acteristic of sjnngomyeha It should be emphasized that the blood Was 
sermann test is frequently negative m patients with Charcot joints, either 
because of previous treatment, or because of spontaneous reversal of the 
Wassermann reacbon to normal m this late stage of sjphilis 
The cause of tabetic arthropathy is not an active syphilitic infection but 
rather the end result of previous syphilis of the central nervous system 
This distinction is important, for, once the tabetic arthropathy has dev el 
oped, antisyphihtic treatment rs of no avail Such treatment applied suffl 
cientlv early, before central nervous system lues has had a chance to de 
\elop, IS of course, of greatest importance in the prevention of such an 
jrtliropathy Once it has develoj>ed, all that can be done is merely to pre 
vent further damage to these jornts Immobilization by means of appro- 
priate braces provides stability and thereby minimizes furtlier abnomial 
faction and traumatic insults Large effusions should be aspirated as often 
as IS necessary for the prevention of overdistention of the joint capsule In 
vounger subjects, operative fusion may be desirable Effective arthrodesis, 
however, is not always secured in these cases 
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CHAPTER XXVH 


NOTES ON SOME MISCELLANEOUS RHEUMATIC 
CONDITIONS 


FiBROSITIS 

OjroJiJC fibrositJS is undoub^edl} the most common cause of rbeumatjc 
s\mptonis In view of the frequency with which it is encountered and the 
distress it mav cause, too httk attention has been devoted to clinical, and 
more fundamental studies of this disease 

Chronic fibrositis is esscntialK an inflaminatOTy process affecting ffbroiis 
structures aimvhcre but chicfl) those of muscles (intramuscular fibrosi 
tis), or tendons (tendinous fibrositis or pcntendinitis), or the capsule of 
joints (periarticular fibrositis) Wien the fibrositis involves the subcu 
taneous areolar or adipose tissue it is spoken of as “panniculitis ’’ Stall other 
terms, the most common of which will be mentioned, have been eniploved 
to designate the anatomic structure affected Many authors speah of “m\o 
sitis” as sjnonvmous with fibrositis Although it is true that muscles are 
affected, the> are implicated only through invasion or displacement of 
muscular parenchjma bv pathologic changes m the interstitial fibrous tis 
sue “Muscular ihcuniatism,” “myalgia,” and “myofascitis” are still other 
temis frequently employed to designate muscular fibrositis Such involve 
nient of muscles and periarticular structure is, of course, a part of atrophic 
arthritis But fibrositis may occur independently of this condition, m this 
sense we speak of it now 

Fibrositis may cause much distress, but rarejy does it produce senoiis 
crippling Although the condition may be troublesome for years and re 
fractorv to treatment, it is fundamentally j benign disease Special care 
must therefore he exercised in differentiating between fibrositis and arthn 
tis, lest tlie patient be burdened by a false prognosis and become unduly 
apprehensive about tlie danger of cnpphng 

llie manifestations are pam, aclung, stiffness, or soreness, which may be 
confined to a small area or be more widely distributed Intermittent sub 
jective stiffness, as if the “miisdcs jelled’ during inactivity, is tlic most 
characteristic complaint In muscular fibrositis the svTnptoms arc referred 
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to areas between the )Oints The pain is not sesere but of a dull gnawing 
or bonng character Tbere ma% be slowing of movement by stiffness, but 
there is no limitation of the range of mobon 
The stiffness is hkeh to be most pronounced on awakening in the mom 
ing or after inacti\it\ Stiffness is relieved on limbenng up by exercise 
Tenderness is not consistentK present Muscle atrophy does not occur 
except m the most severe and maLgnant forms of the disease The svmp- 
toms ate charactensticaUv variable m severitv duration and situation In 
tervals of freedom from discomfort are the rule Cold damp weather and 
inactivitv generallv mtensifv the discomfort warm weather or heat fre 
quentlv gives relief In hot wither the change from the outdoor atnios 
pherc to that of an an conditioned room may precipitate stiffness and 
soreness In some cases fatigue from overuse of the affected extremity, pre 
cipitates or intensifies the symptoms 

General fatigue is another frequent arrcompaniment and I am convinced 
that It plavs a most important part in producing the condition and in ag 
gravalmg the seventv of the distress So often these patients complain and 
show evidence of nervous imtabilitv WTien Uie condition affects the cap- 
sule of the joint and surrounding ligaments there may be aching subjective 
stiffness and soreness on movement in given directions The patient is 
frequcntlv convinced that he has arthntis , fear of its menacing poten 
tiahtics mav bring him to the doctor On examination there is usuallv noth 
mg however to indicate the existence of pint involvement roentgeno- 
grams are iiomial as are the other bboratorv findings Tenderness areas 
of thickening or discrete nodules arc occasionallv palpable m some of the 
more superficialls situated muscles 

Intercostal fibrosihs resulting from involvement of the chest muscles is 
sometimes referred to as plcurodvnia Because the pain mav be increased 
bv breathing or coughing the condition is sometimes mistaken for pleunsv 
\lthough tendemess over the chest muscles mav be elicited and the respira 
torv excursions mav be somewhat restricted a fnction rub is not audible 
Vngina pectoris mav be suspected if the discomfort is confined to the left 
pectoral or parasternal regions But it is usually not difficult to rule out 
angina tVnougb close anahsis of thcbistorv and phvsical findings 

Wc have already stated (page 274) Uiat the indurative tvpe of headache 
so often noted m cervical hypertrophic artluitis is really more likelv to be a 
nuiiifesbtion of tlic associated fibrositis tlian of the arthritis itself 
\\ hen panniculitis exists the skin is found to be adherent to the 
underlying structures and it exhibits some loss of its normal elasticity 
Tlic etiology of fibrositis is not entirely clear Sonic cases appear to be 
infectious others probably degenerative m character perhaps the icsiiU 
of inhcrcntlv defective local aiculation la sonic patients the symptoms 
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arc so closci) related to and fluctwate so synchronously with weather con 
dihons as to create tlic impression of a tiansitoi) abnorinahtv m tiie 
metabolism of muscle as the cause of the condition In some instances 
trauma alone or in conjunction with dcgeiicrativc changes seems to be the 
real cause In the aged fibrositis is probably induced by senile changes 
attnbutable to arteriosclerotic \ascnUr lesions Cluneal obser\ations mdi 
cate that such changes may be markedly accelerated by trauma mtercurrent 
infections and exhaustion states 

The pathology of this condition has not as yet been well clarified In 
most cases muscle tissue is merely replaced bv proliferating or more dense 
fibrous tissue In otliers there is evidence of an inflammatory reaction 
either of a patchy or a more diSnsc character In such areas there is vascular 
congestion perhaps edema of tissue and infiltration of leucocytes llicse 
areas may be sharply circumscribed constituting essentially solitary fibro 
sitic nodules which correspond to the tender nodules detectable at times 
on clinical examination 

If marked degeneration of tissue occurs the area may become infiltrated 
with lime salts eventually developing even typical osteoid tissue Such 
changes are not indicative of any specific eliologic factor for calcification 
IS tlie usual sequel to degeneration of old dense fibrous tissue Apparently 
for this reason calcification is most likely to develop m fibrositis of ten 
dmous structures producing the so-called pentcndimfis calcarea The 
next likely site for calcareous infiltration is that of muscular fibrositis 

Periarticular fibrositis (penarthntis) of the shoulder to be described 
(page 388) IS a relatively common condition and one which may induce 
considerable disabihtv if neglected Wry neck and lumbago are two 
other common fibrositic manifestations 

A rare type of chronic generalized inyosihs occurs m which there is 
relentless progression of the disease until most of the muscles affected arc 
comerted into tough unyielding fibrous tissue Tins condition generally 
described as generalized myositis fibrosa has been discussed by Burton 
(1923) Schv\ab (1932) Omsteen (1935) and Somers (1939) One such 
patient whom we observed recently presented not only a fairly adianced 
stage of the disease but was also found to have signs of diffuse aplasia of 
the bone marrow with agranulocytosis severe anemia and purpura sug 
gestmg tlie possibility of fibrous replacement of bone marrow parenchyma 
as well as muscle 


Treatment 

Treatment of fibrositis should include a compreJiensne program directed 
toward improvement of the individuals general physical state Many of 
these patients are badly m need of prolonged rest Tliey will gam the most 
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to areas between the joints The pain is not severe, but of a dull gnawing 
or bonng character Tliere may be slowing of movement b) stiffness, but 
there is no limitation of the range of motion 
The stiffness is libel) to be most pronounced on awakening in the mom 
mg or after inactivitv Stiffness is relieved on limbering up’ by exercise 
Tenderness is not consistently present Muscle atrophy does not occur, 
except in the most severe and malignant forms of the disease The symp- 
toms are charactensticall) variable in seventv, duration, and situation In 
tervals of freedom from discomfort are the rule Cold, damp weather, and 
inactivitv generally intensify the discomfort, warm weather or heat fre 
quentlv gives relief In hot weather, the change from the outdoor atmos 
pherc to that of an air<onditioned room may precipitate stiffness and 
soreness In some cases fatigue, from overuse of the affected extremity, pre 
cipitates or intensifies the symptoms 
General fatigue is another frequent accompaniment, and I am convinced 
that it plavs a most important part in producing the condition and m ag 
gravatmg tlie seventy of the distress So often these patients complain and 
show evidence of nervous irritability When the condition affects tlie cap- 
sule of the joint and sunounding ligaments there mav be aching subjective 
stiffness and soreness on movement in given directions The patient is 
frcquentlv coimnced that he has arthritis fear of its menacing poten 
tialities may bring him to the doctor On examination there is usually notli 
mg however to indicate the existence of joint involvement roentgeno- 
grams arc nonnal as are the other laboratory findings Tenderness, areas 
of thickening or discrete nodules are occasionally palpable in some of the 
more superficiallv situated muscles 

Intercostal fibrositis lesulbng from involvement of the chest muscles is 
sometimes referred to as pleurodynia Because the pain may be increased 
bv breathing or coughing the condition is sometimes mistaken for pleurisy 
Although tenderness ov cr the chest muscles may be elicited and the respira 
torv excursions mav be somewhat restricted, a fnction rub is not audible 
Angina peclons may be suspected if the discomfort is confined to the left 
pectoral or parasternal regions But it is usuallv not difficult to rule out 
angina, through close analysis of the history and phvsical findings 
W c have already stated (page 274) that the indurative type of headache 
so often noted in cervical hvpcitrophic arthritis is really more likclv to be a 
nuiiifcstalion of the associated fibrositis than of the arthritis itself 
When panmciilitis exists, the skin is found to be adherent to the 
uiulcrlving structures and it exhibits some loss of its nonnal elasticity 

1C clio ogv of fibrositis is not cnttrclv clear Some cases appear to be 
infectious others proliablv ‘ degenerative in character, perhaps the result 
ot mficrcnlU defective local circubtion In some patients the sviuptoms 
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3IC SO closely related to, and fluctuate so syncljronously vvjth vveatljer con 
ditions, as to create the impression of a transitory abnormality in the 
metabolism of muscle as the cause of the condition In some instances 
trauma alone, or in con]unction with degenerative changes, seems to be the 
real cause In the aged, fibrositis is probably induced b) senile changes 
attributable to artcnosclerotic vascular lesions Clinical observations mdi 
cate that such changes may be markedly accelerated by trauma, intercurrent 
infections, and CNhaustion states 

The pathology of tins condition has not as yet been hcU clariSed In 
most cases muscle tissue is nierdv rqilaced by proliferating or more dense 
fibrous tissue In others, there is evidence of an inflammatory reaction 
either of a patchy or a more diffuse character In such areas there is vascular 
Congestion, perhaps edema of tissue, and infiltration of leucocytes These 
areas may be sharply circumscribed, constituting essentially solitary fibre 
sitic nodules, which correspond to the tender nodules detectable, at times, 
on clinical examination 

If marled degeneration of tissue occurs, the area may become infiltrated 
with lime salts eventually developing even typical osteoid tissue Such 
changes arc not indicative of any specific etiologic factor, for calcification 
IS the usual sequel to degeneration of old. dense fibrous tissue Apparently 
for this reason, calcification 1$ most likely to develop m fibrositis of ten 
dinous structures, producing the so called ‘peritendinitis calcarea ’ The 
next likely site for calcareous infiltration is that of muscular fibrositis 

Penarticular fibrositis (penarthritis) of the shoulder, to be described 
(page 388), IS a relatively common condition and one which may induce 
considerable disability, if neglected Wry neck.” and ‘lumbago’ are two 
other common fibrositic manifestations 

A rare type of chrome generalized ‘ myositis” occurs, m which there is 
relentless progression of the disease until most of the muscles affected are 
converted into tough, unyielding fibrous tissue This condition, generally 
described as “generalized myositis fibrosa.” has been discussed by Burton 
(1923), Schwab (1932), Ornsteen (1935), and Somers (1939) One such 
patient whom we observed recently, presented not only a fairly advanced 
Stage o'r t’lie ciisease, ‘out was also 'lounci to Wve signs o^ hifruse ap’iasia o'r 
the bone marrow with agranulocytosis, severe anemia, and purpura, sug 
gesting the possibility of fibrous replacement of boncnianow parenchyma, 
as well as muscle 


Treatment 

Treatment of fibrositis should include a comprehensive program directed 
toward improvement of the individuals general physical state Many of 
these patients are badly in need of prolonged rest Tlicy wiH gam the most 
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from rest instituted awav from bmiliar surroundings, where they are also 
free from mental and emohonal disturbances In many cases the prehminars 
rest penod should be supplemented b) exercise, but specific traumatic fac 
tors which mai be related should be asoided Secondary anemia, h\po- 
thvTOidism, or other ssstemic abnormalities present, should be corrected 
Reassurance regarding the benign character of the trouble and elimination 
of the fear of deformih are conducise to mental peace and contnbute to 
recovers 

Obvaous focal infection should be removed to improve the patient’s gen 
eral phv steal state even though such foci may have no specific relationship 
to the fibrositis We know of no dietary modification tliat is of value, we 
prescribe a general diet suited to the requirements of the individual patient 
Gastro-inteshnal abnomialities — functional or organic — should be cor 
rected, but we have not been able to find that “intestinal tovcmia” plavs 
am specific role We therefore deprecate the use of colonic irrigations or 
other intestinal alteratives which focus the patient’s attention on his bowels 
rhe ordinarv analgesics mav be called for to relieve pain 

Tlie advent of air<ooling in mam public places has not been a boon, 
but a source of distress to the patient suffenng from fibrositis These pa 
tients must avoid chilling particularlv the abrupt change from atmosphenc 
conditions of the outdoors to those in an ‘air-cooled ’ room Since mam 
patients suffenng from fibrositis arc adversely affected by inclement or 
abruptlv fluctuating weather conditions, a change to an equable, wann 
climate is sometimes advisable Improvement attained under such coiidi 
tions IS not, however, likely to be pemianent, svmptoms recur when the 
patient returns to less favorable climabc surroundings But if he is entirely 
free of svinptoms while in a warm climate and cannot obtain relief else 
where, a permanent change of residence mav then be a wav out of an other 
wise disabling situahon 

Physical therapy, including the application of heat 111 various fomis, ind 
massage, is especially useful m llic management of all forms of fibrositis 
Hvdrothcrapy is one of the most valuable measures Tlie ' cures of arthri 
tis, achieved dunng sojourns in spas, and for which these resorts arc fa 
mous, arc largely attnbulabic to the expert cinploviiiciit of hydrothcrapv 
in cases of fibrositis In addition to such phvsical tlierapv, there is usuallv 
the effect of favorable climatic conditions, and the opportunity afforded 
for rest and separation of tlic patient from Ins cverv day problems 

Massage, following the applicahon of anv form of heat or hvdrolherapv, 

IS another important adjunct of nianagcincnt Flic patient with chronic 
fibrositis tolerates more vigorous, deeper massage than docs tlie patient 
with arthritis Deep massage with the aim of breaking up fibrositic nodules 
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ma) bring about lasting relief, if !lic proredurc is earned out expertly by 
those s\ith experience 

Kahlmetcr (1937) reported tliat \ ray therapy was beneficial Sandstrom 
of Stockholm indicated that he cmplovcd roentgenotherapy m a large 
minibcr of eases of peritendinitis calcarea m ranoiis areas, chiefly around 
the shoulder Hie therapeutic gams he reported are impressive In manv 
cases, resorption of the lime deposits was effected It must be remembered, 
however, that man} of these respond equally well to various more simple 
tjpes of ph)sical thcrapv, including infrared radiation and diatherm) 
Moreover, spontaneous resorption of calcium deposits also occurs at times 
Tliese facts indicate that altliough roentgenotherapy may be useful other 
simpler, more readiK available means should not be discarded, but should, 
m fact, be given the first tnal 

Sandstrom described the details of his technique of roentgenotherapy for 
pentcndmibs as follows 

In acute eases Dose of 75 100 r every other day or every third day, till the acute 
S}mptoins have subsided Thereafter, if slight symptoms persist, treatment is 
continued as in chronic eases 

In chronic eases Senes are given of three treatments of 100 r each Between 
the first two or tlucc senes there is an interval of tlirce to four weeks, thereafter 
the intervals arc two or three monOis 

In both acute and chronic cases the fields arc varied Tlie technique emplojed 
has been 200 kv , 6 ma , 40 cm distance, o 5 mm Cu and 1 mm A 1 filter 

Although perseverance in the application of the therapeutic measures 
desenbed may be rewarded by relief from discomfort, chronic fibrositis is 
frequently subject to recurrence despite the most expert management 

DUPUrrREN S CONTRACTURE 

Dupuytren’s contracture is essentially a fibrositis affeefang the palmar 
fasaa The cause of tins condition is not known Pathologically, there is 
an inflammatory process within the palmar fascia and its digital extensions, 
eventually culminating m marked fibrosis of the palmar connective tissue 
Involvement of the digital prolongations of the palmar fascia and their 
fibrosis produces firm, cordlike bands along tlie flexor surface of the fingers 
When an attempt is made to extend the fingers, these fibrous cords become 
so prominent as to create the impression of contracted flexor digital tendons 
As a matter of fact, the tendons generally escape direct involvement 

Tlie symptoms usually begin wifli a sensation of bghtness m tlie flexor 
aspects of the fingers or in the palm of the hand There may be “neuralgic” 
pains, somebmes a sensation of burning or tingling Witli the contraction 
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of the fascia it becomes impossible to extend the affected fingers fully As 
the process adsances the fingers ma) become fixed in %ar)ing degrees of 
flexion Such deformiU is apt to be progressive In addition to the cordlibe 
contracture of the fascia one or several nodules may be palpable Eventu 
allv the sbin over the palm and flexor surfaces of the fingers becomes ad 
herent to the underlvmg hvpertiophied fascia 
The condition generallv begins with involvement of one oi two digits in 
one hand later spreading to other or all fingers of that hand Months or 
vcats later the same condition may affect the other hand Although the 
cause of this condition is unknown trauma apparently plays some predis 
posing part for this condition occurs more commonly among those who 
use their hands extensivelv in their occupations Carpenters seem espe 
cially susceptible 

Treatment 

Conservative treatment of Dupuytren s contracture is unsatisfactory Tlie 
only successful treatment available at present is excision of the involved 
palmar fascia with its digital extensions Meyeiding (1936) reported a 
study of this condition m 273 patients He described the surgical procedure 
of excision of the contracted fascia in considerable detail and reported 
excellent results from this operation in some cases and less satisfactorv 
results in others Tins operation is not as simple as it may seem Injurv to 
blood vessels nerves and tendons must be avoided Because the skin mai 
be mtinialclv attached to the palmar fascia excision may lead to loss of 
considerable sections of skin Skin grafting may therefore become necessary 
to cover defects resulting from operation 

MYOSITIS 

True myositis as a primary thcninatic affection is rare Myositis induced 
bv infestation with trichinae or that secondary to other mflanimatorv 
processes — pyogenic or otherwise — is occasionally the cause of muscular 
pains Most cases of so-callcd muscular rheumatism however are not 
priniarv diseases of muscle but intramuscular fibrositis 

TCNOS\NOVn IS 

1 cnosvnuvitis an inflaminatoiy process of tendon shcatlis may occur 
as the result of traitiiu or infection ^^lc tendon sheatiis over tlic extensor 
surfaces of the wrist arc cspcciallv susceptible to traiunatic tvpcs of svnovitis 
llic dugnosis is evident by the presence of an elongated sausage shaped 
fluctuant swelling directly over the tendon Ordinarily low grade chronic 
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tCHOsyjJovihs produces no symptoms whatsoever, except for the cvidcift 
swelling \Vlicn the inflammatoiy process is associated with exudation of 
fibnn, or if adhesions liave formed within the sheaths there may be slight 
pain on use of the related tendons, and sometimes a slight degree of local 
tenderness 

In some instances of acute tenosynovitis, gout is the etiologic factor, in 
others, the condition is gonococcal m ongiii Such specific types of teno 
synovitis require measures of treatment applicable to the specific disease 
causing them, other types frequently respond simply to rest If the 
swelling IS persistent or if adhesions limit motion of related tendons mci 
Sion of the sheath may be required 

GANGLION 

A ganglion is essentially a localized tenosynovitis or a cvstic extension of 
synovia from a tendon sheath or adjacent synovial sac It appears most 
often on the dorsal aspect of the wrist and may persist for years without 
causing symptoms, except for the presence of the projecting fluctuant mass 
Treatment consists of excision of the ganglion, or of subcutaneous rupture 
of the cyst by sharp pressure over the mass with the thumb, while tlie wrist 
IS acutely flexed Aspiration of the ganglion and obliterabon of the sac by 
means of sodium morrlmate has been recommended Since the ganglion 
may represent herniation of synovia from an adjacent joint, however, such 
a procedure is not devoid of the danger of inducing arthritis by the 
injection 


SNAPPING OR TRIGGER FINGER 

A nodular thickening of a tendon, apparently induced by trauma, and 
occurring generally in the region of the metacarpophalangeal joint of the 
middle finger, may produce the so called snapping or trigger finger The 
name is denved from the snapping sensation experienced when the thick 
ened part of the tendon slips past a narrowed tendon sheath 

Splinting the finger in the extended position for a period of from four to 
SIX weeks may effect a cure Wlien such conservative management fails, 
surgical incision witli removal of the nodule and excision of the constricting 
portion of the tendon sheath must be earned out 

INTERMITTENT HYDRARTHROSIS 

Dunng the course of atrophic arthritis, effusion of synovial fluid mav 
occur, particularly in the knees The hydrops may vary in degree from time 
to time, or may cxliibit a tendency to penodic recurrence after intervals of 



368 ARTHRITIS AND ALLIED DISORDERS 

relatne freedom, this continuing until the sjnovial membrane becomes per 
manentlv thickened and mIIus formabon occurs Subsequently the effusion 
IS likely to become permanent This process is essentially one phase of 
atrophic arthntis, the h) drops being merely sjmptomatic of the under 
King condihon 

True intermittent hydrarthrosis (somebmes described as idiopathic 
hidraithrosis) is apparently a different enbty To the obser\er it presents 
certain fascinating, if discouraging, peculiarities, for the etiology of the 
condition is frequently obscure 

There is essentialK a spontaneous occurrence of hydrops in one or more 
)Oints generalU m the knees, the effusion remaining for several days or a 
week or more being gradually absorbed, unbl the knee recovers its per 
fcctly normal functional integrity After a variable interval of complete 
freedom, the condibon recurs, and may follow a chronologic cy cle identical 
with the first attack In many cases the cycles are repeated with clockwise 
regularity, sometimes for years In most cases, however, the duration of the 
lu drops and the intervals between different attacks vary in duration 

A feeling of tightness and stiffness caused by distention of the joint 
IS usually the onlv svmptom, pain is, for the most part, absent The general 
condition of the patient is usually good Between attacks there arc no 
indications of abnormahtv in the affected joints and the roentgenograms 
appear normal Tlie svnovial fluid usually contains an c'ccessivc amount of 
albumin and an increased luimber of leucocytes 

Tlie ctiologv of the condition is generally obscure In some cases trauma 
appears to be a precipitating cause, m most others no responsible ante 
cedent factor can be elicited Some have been traced to infection with 
Brucella abortus, others inav be of allergic origin (Berger, 1959), still 
others arc presumed to be caused by endocrine disturbances Tlie wntcr 
IS inclined to believe that most cases represent an angioneurosis, analogous 
to Quincke’s edema The latter view has received some indirect confimia 
tion from the observation of Weisinann Nctter who has reported a favorable 
therapeutic response m intennittent hydrarthrosis following the siibcu 
taiieoiis injection of crgotaminc tartrate (Gynergm) 

Tins condition mav be discouragingly rebellious to treatment n>c 
removal of foci of infection, often practiced, is likely to be disappointing 
Relief from trauma by rest, bandaging, or splinting mav be useful Locil 
physiothcrapv is gcncrallv of no avail, but hvpcrtliemiia has been reported 
of value in a case attnbuted to brucellosis Repeated aspiration of the 
joints has liccii rccoiimiciidcd Hie rcjiart of successful interruption of the 
process with crgotaminc tartrate encourages further Inal of that therapeutic 
agent Ilic elimination of offending allergens from the diet apparentiv 
brought about cure of the rccumng joint effusion in the case of intcmiittcnt 
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lijdrarthrosis, of allergic origin, reported by Berger (1939) As a last resort, 
s)no\cctomy has been practiced, with apparently successful termination 
of the process 


BURSITIS 

Bursae, sacs lined b\ endothelium, arc sitiutcd over joints, or between 
bon} prominences and o\crlving muscles, tendons or skin Certain bursae, 
such as the subacromial, prcjjatellar, and olecranon, arc present normallv, 
otlicrs dciclop within connective tissue through long continued trauma, 
such as may be induced bv pressure or friction Examples of such adven 
titious tvpes of bursae are those winch develop over a calcaneal spur on the 
heel, or over the head of the metatarsophalangeal joint of the great toe 
when a IialliLx valgus exists 

llcscmbling in their anatomic structure the synovial membrane of joints 
bursae arc subject to the same affections as the synovia Bursitis may be m 
duced by trauma or infections of various sorts Bursitis is not infrequent 
m gout, the olecranon bursa being especially liable to involvement 
llie pathologic reaction is generally manifested by an outpounng of 
fluid which, in infectious types of bursitis, may become fibrinous or frankly 
purulent As a result of organization of the mflamuiatory exudate in more 
chronic fonns of bursitis, thickening of the wall of the buisa by proliferation 
of endothelial cells and adhesive changes may develop Calcium is some 
times deposited within tlie wall of the sac 
Tlie seventy of the symptoms vanes with the acuteness of the process and 
the underlying cause In low grade, irntalive processes resulting from trauma 
there may be only slight soreness directly over the bursa and perhaps pain 
on motion of the overlying muscle or tendon In more acute cases the bursa 
may become distended with fluid and exquisite tenderness and pam may 
develop Superficially situated bursae may become palpably thickened 
In chronic traumatic bursitis tieabnent includes protection of the bursa 
from trauma Tins may be accomplished by the use of bandages or pads 
which eliminate pressure Dry heat, or tliat applied by means of hot com 
presses, may allay inflammation and relieve discomfort Salicylates usually 
suffice to control pain, in acute cases morphine mav be required Aspiration 
of free fluid may be of temporary value, but the fluid is likely to reaccumu 
late unless tlie causative factor has been eliminated at the same time In 
frankly suppurative types of bursitis early incision and drainage is advisable 
Obliteration of the sac by sodium morrhuale, after aspiration of the fluid, 
has been recommended A superficially situated bursa, which is the seat of 
a chronic inflammatory process, may be readily excised Such a procedure 
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IS especially applicable m olecranon bursitis or in the management of pain 
ful bursae associated with bunions m which case the bursa may be excised 
during operative correction of the hallux valgus 
Various occupational types of bursitis occur the radiohumeral bursitis 
( tennis elbow ) of the tennis player, the prepatellar bursitis of the house 
maid or nun, and the olecranon bursitis of the miner or draftsman 
The pain associated with calcaneal spurs is really the result of calcaneal 
bursitis, as can be readily proved by the relief from pain which follows 
treatment, either with physiotherapy or obliteration of the bursa, even 
when the bony spur is otherwise disregarded When the pain of calcaneal 
bursitis IS not eliminated by conservative measures, however, the bursa as 
well as the overlying calcaneal spur should be excised Surgical resection of 
calcaneal spurs should not be attempted hastily, since conservative manage 
ment frequently sufSces to relieve the patient of discomfort 
Subacromial (subdeltoid) bursitis is a clinical condition winch is met in 
practice so frequentlv that it is discussed m more detail elsewhere 
(page 3-8) 


SYNOVITIS 

Although traumatic or infectious types of synovitis may occur without 
involvement of any other parts of the joint, it is usually difficult to draw 
the line between primary synovitis and synovitis that is merely symptomatic 
of an arthritis In traumatic synovitis resolution of tlie inflanimatorv 
process is usually effected by thorough immobilization with bandaging 
Aspiration of free fluid or bloody extravasations is sometimes nccessarv 
Pyogenic types of synovitis require surgical drainage Other specific fomis 
of svnovitis demand attention to the specific ctiologic factors 


ARIHRIIIS 01 TEMPOROMANDIBULAR JOINT 

In severe cases of atrophic arthritis cspcciallv when the condition is wide 
spread, tlic temporomandibular joints may be affected in the same way as 
other articulations Pam and varying degrees of limitation of full motion arc 
Uic results observed m the jaw Such symptoms may also occur unilaterallv 
m individuals who arc cntircU free of arthritic manifestations elsewhere 
A tendency to locking of the jaw is frequently noted Many of these cases 
arc apjjarcntly initiated bv trauma with injury to the cartilage and secondary 
lupcrtrophic arthritic cliangcs Wlicn advanced, the joint may become 
badlv disorganized, as is evident in roentgenograms whicli reveal marked 
irregularity m the joint outline caused bv livpcrtrophic spurs 
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Costcn emphasized an important group of s>Tnptoms, which include 
headache and pun referable to the car, associated witli disturbed function 
of the temporomandibular joint Many of these s3mptoms arc caused bv 
dental malocclusion and they disappear when the malocclusion is corrected 

\Vlicn limitation of full action of tlic temporomandibular joint exists 
manipulation under anesthesia has on occasion proved successful m m 
creasing the range of function In atrophic arthntis, such local therapv 
supplements systemic measures lliat arc required Diathermy is of some 
value jj) tJic after treatment WJicjj tlie /oj«t is badly disorganized, arthro 
plasty or e\ cn better, excision of the condvle may be performed 

MIXED FORMS OF ARTHRITIS 

Just as syphilitic aortitis may be engrafted upon a degenerative, athcrom 
atous aorta, so atrophic arthntis may be supenmposed upon a preexisting 
degenerative type of joint disease Or a specific infectious type of arthritis 
may develop in a patient previously subject to citlier a degenerative or 
atrophic type of arUintis Such mix^ types of arthritis present, of course 
manifestations of both existing joint disorders When the symptoms or 
physical findings do not run true to any one type, the possibility of such 
mixed forms should be considered llie treatment must take into consid 
erabon the influences underlying both forms of joint disease 

ARTHRALGIA 

Some rheumatic pains cannot be attributed either to joint or fibrositic 
changes Tliey represent physiologic effects of a large variety of systemic 
disturbances, not all of which are clinically discernible Some of tlie condi 
tions known to produce fleeting or more persistent, artliralgias are the 
menopause, secondary anemia, liypothjroidism, diabetes, perhaps gout, and 
nervous exhausbon In some cases the pain represents an escape mechanism 
for a chronic psychoneurotic anxiety state Tins condition has been referred 
to as psy chalgia 
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CHAPTER XXVIII 


SUBACROMIAL BURSITIS 


One of the most specific and most easily diagnosed entities in relation to 
shoulder pain is subacromial (subdeltoid) bursitis 
In 1904, Dr E A Codman of Boston pointed out the clinical relation 
ship between subacromial bursitis and the painful shoulder Since that 
time the patholog) of this condition, its clinical manifestations, and its 
treatment, ha\e been studied intensively and reported in a long senes of 
publications b> Codman and others In 1934, Codman summanzed the 
enbre subject m his booh, Tlie Shoulder,” one of the classics of American 
medical literature Tins bool, dealing not only with a discussion of even 
phase of subacromial bursitis, but also with many other closely related 
entities, should be consulted by anyone scnously interested in this subject 

ANATOMICAL RELATIONSHIPS 

For clinical purposes, the subdeltoid bursa may be said to have its center 
over the upper portion of the greater tuberosity of the humerus (Fig 105) 
\Vlicn the arm is abducted, the bursa slides with this portion of the hu 
mcrus under the protective shelf of the acromion With Uie arm at the 
side, tvvo-thirds of the bursa is beyond the acromion and subdeltoid in 
situation In full abduction, all of it is under the acromion The insertion 
of tlic tendon of the suptaspinalus muscle at the greater tuberosity of the 
lumcrus is directly under the floor of the bursa In youth this tendon is 
well fonned and a rather substantial structure In advanced years it becomes 
thinned, until it may be represented by only a thin fibrous stnp 

ETIOLOGIC FACTORS 

llic uibacroimal bursa 1$ subject to the same afflictions as arc other 
bursae Trauma mav produce increased effusion, nonspecific infections niav 
attack It, purulent bursitis may develop metastatically After the third 
ccj c, a most frequent predisposing factor in the production of snbaCTO- 
miai bursitis is degenerative cliangc vviUiin the tendon of the supraspmatus 
muse c ymg as wc have indicated, under the floor of the bursa 

trauma of some sort appears to be the most important precipitating 
378 
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factor )ii tile cholog) of suh^czonva} bumtis TIic trauma may result from 
a major injur), or more often from repeated minor injuries occupational 
or otliemisc A thinned out degenerating partnlly frared supraspinatus 




Fic 105 Coronal sections of the shoulder showing the anatomic relations of the 
subacronual bursa a Tlie arm in anatomic position and the bursa largely subdeltoid in 
situation b Tlie arm elevated and the bursa btgely under the acromion 
Note the relation of the door of the bursa to the insertion of the supraspinatus 
tendon at the greater tuberosity of the humerus (From Codman The Shoulder 
Thomas Todd Co , 1934 ) 

tendon, damaged from a secies of minor injunes over a number of )eats, 
IS of course more susceptible than a normal tendon to the effects of acute 
injur) An explosive attack of subacromial bursitis will then be attnbuted to 
the last injury, actually the groundwork has been laid long before Actual 
tears of tlie supraspinatus tendon occur and may induce a subacromial 
bursitis Accurate diagnosis of this type of acadent is most important, 
because preserv-ation of function m these cases, which is so essential, de 
pends upon early suture of the tear in the supraspinatus tendon 
Focal infection by itself does not seem to be important in causing sub 
acromial bursitis Cultures of affected bursae by Codman and others have 
been consistently negative, yet it is conceivable tliat focal infection may 
localize m, and aggravate, a degenerative or traumatic lesion in tlie sub- 
acromial bursa, or m the subjacent supraspinatus tendon 

PATHOLOGY 

As a result of extensive study, Codman concluded that most cases of 
subacromial bursitis onginate in the tendon of the supraspinatus muscle, 
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King directly under the floor of the subacromial bursa He belie\cd that 
degenerative changes and perhaps even actual small tears in the thin rela 
tivelv inert supraspinatus tendon, may develop repeatedly without pain 



bursitis (From Codman llie Shoulder Tlios Todd Co 1934 ) 

He suggested that the pain of subacromial bursitis appears only when the 
process in the tendon extends into the adjacent subacromial bursa 
llic earliest pathologic change in acute subacromial bursitis consists of 
diffuse congestion and engorgement of blood vessels just beneath the lining 
cells of the bursa Tins congestion is most pronounced over its floor c\ 
tending also to the underlying tendon of the supraspinatus muscle In addi 
tion there is marked edema of and effusion of fluid into the sac vvliicli 
nuv become dcfinitclv distended 1 he effusion may be dear and sterile 
pumknt or licmorrliagic depending upon the ctiologic factor 

Ilic intcgntv of the lining cells of the bursa may be mamtamed hen 
the acute process is more intense however the inflammatorv process mav 
lead to actual necrosis of the lining cndothchal cells In that event a break 
down of small capillaries mav occur with CMidation of blood scrum and 
the formation of a fibrinous exudate (1 ig 106) The inflamed area in tlic 
floor of the bursa niav become infilttated with calcium Tins calcific deposit 
csscutiallv an 'imorphous collection of fine powdered inorganic calciuni 
salts nuv be aggregated into a single relatively compact mass or it mav be 
scattered more diffusclv over the affected area, it mav be extruded into 
and spread diffusclv thronghont the bursal sac (1 ig loy) 
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Not only llic floor of the burso but the entire sac parhcipates to some 
estent m the mflamraators process There is ercii associaterl inflammatory 
change m other tissues miiucdiateh surrounding the inflamed hursa 


r c 10 Diagram 
tc don bursting nto 
1 Id Co 193^ ) 



Such an acute inaammatory process may subside m time with complete 
resolubon of edema and congestion thorough absorphon of the fibnnous 
e\udate and even fairly complete resorpt on of the calcific deposit In other 
cases the entire process resolves except that a residue of ca cium remains 
within the bursa or over its floor 

men the estent of the iiiflammatoiy change lias been more pronounced 
the process more prolonged and particularly if treatment has been neg 
lectcd fibrous adhesions are lAdy to develop betvveen the nails of the sub 
acromial sac These adhesions mav or inaj not obliterate the bursa Even 
more important perhaps are similar adhesive changes which may develop 
between structures surrounding it for such adhesions between fasciae or 
muscles about the shoulder may subscqucntlv cause marked limitation ot 
shoulder function This in tuni may lead to atrophy of musclK about 
the shoulder girdle permitting still further adhesive changes and additional 
embanassment of function 
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CLINICAL MANIl ESTATIONS 

Tlie manifestations of subacromial bursitis depend on the stage of the 
process at which the patient is seen, on tlie character of the pathologic 
change that exists, and on whether the attack is recent and acute or merely 
residual of a former attack, the acute stage of which has passed 
Tlie usual history is that of rather sudden onset of pain, most intense at 
the point of the shoulder, the pain may be so severe that opiates fail to 
relieve it A da) or two of such suffenng and resulting loss of sleep produce 
the characteristic anguished expression The patient with a severe, acute 
attack of subacromial bursitis presents a picture easily recognized He keeps 
the affected arm close at liis side, the elbow flexed, and the lower arm across 
the bod), this is supported with great care by the other arm Even at rest 
he IS harassed by an acute, piercing pam which makes sleep impossible 
He fears the slightest movement, he cringes with any attempt at abduction 
of the arm or palpation over the shoulder He may perhaps be induced to 
elevate his arm fonvard, and, if his confidence can be won and he can be 
induced to relax completciv, even a slight degree of passive motion ma) 
possibly be earned out, but, because of the violent pain and muscle spasm 
it produces the full range of abduction and rotation is utterly impossible 

Standing behind the patient, the observer may note a slight fullness 
where the bursa is situated Tlierc is exquisite tenderness over the entire 
shoulder region, but especially )usl below the lip of the acromion and for 
about an inch distal to it A low grade fever and slight lcucoc)tosis ma) 
be found 

llic patient usuallv localizes bis pani quite accurately to the situation of 
the subacromial bursa but in many cases Ihc area of pain is more diffuse 
It ma) involve most of the shoulder or may radiate to the neck or to the 
region of the deltoid insertion, it inav extend down the ann to the elbow, 
and occasional!) even to the finger lips However, even when the discom 
fort IS widespread it is most intense directly over the bursa 

Tliougli at first the patient may be unable to recall auy uixusual trauma 
sccmingl) related to his condition, lie may later remember pushing or lift 
ing a heavy object with the ann in abduction 71ie condition may have 
appeared after strenuous use of Ihc shoulder within the past twent) four 
hours, after uiigiiardcti, sudden lifting of the ann, or after a fall on the out 
stretched hand 

Ihc roentgenogram of tlic shoulder maj reveal no abnornulit), but, m 
jwticnts III or bcvoiid tlic fourth decade, an irrcgularlv rounded, opaque 
shadow IS frcquciitl) seen just outside the tubcrosit) of the humerus Ihis 
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shadow represents the granular deposit of lane salts within the insertion of 
the siipraspnntus tendon lUSt beneath the floor of the bursa (I ig 108) 
With or without treatment the pain reaches a certain mtensits wanes 



Fic 108 Roentgenogram of the shoulder in subaciomnl bursibs shovMng the bursa 
distended by fluid and contain ng calcific material (From Codman The Shoulder 
Thos Todd Co 193-1 ) 

and then gradually disappears leaving only a dull soreness which may 
remain for days or wecl^ However if Uic patient is allowed to leep tlie ami 
at his side until all pain has disappeared adhesions are likely by that time 
to have developed within the bursa and between its surrounding structures 
Tliese may limit abduction of the arm after all pain has gone In some 
cases no more than 1 5 to 20 degrees of lateral abduction is possthfe and 
external and internal rotation may be proportionately restricted These 
changes have given use to the designation frozen shoulder a term which 
IS accurately descriptive In such instances atrophy of the muscles about the 
shoulder girdle generally appears The slight persistent soreness in the 
slioulder may be aggravated by attempts to raise the aim Although a local 
izcd area of tenderness may still be discernible it is less sharply defined than 
m acute cases A roentgenogram at fins stage reveals diffuse decalafication 
of the upper end of the humerus in addibon to the calcified mass in the 
supraspmatus tendon already desenbed 
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A cliromc form of subacromial bursitis occurs, in which there is dull pain, 
sometimes \er\ anno\ing, but ne\cr as severe as in acute bursitis More 
sharp pain ma\ be induced from tunc to time bv sudden motion, par 
ticularU abduction, especially as the arm reaches an angle of 90 degrees 
Tliere is also soreness on Ivmg on the affected side As a rule the range of 
mobilitv IS not impaired, it may be slightly restricted by pain or mechanical 
factors A historv of a previous acute attack with recovery from all but the 
chronic symptoms ]ust described is sometimes elicited, in other cases the 
condition develops without anv antecedent acute episode An area of lo- 
calized tenderness mav be noted directly over the situation of the bursa 
If such tenderness e\ists, it disappears as the patient abducts the arm 
bevond a right angle, this is because the bursa then slides under the acro- 
mion, and IS no longer within reach of the palpating finger Tlicre is never 
more than a slight degree of muscle atrophy over the shoulder 

In this chronic tvpe of subacromial bursitis a roentgenogram mav reveal 
relativclv little change Sometimes there is a linear area of increased densitv 
over the greater tuberosity of the humerus, particles, or larger masses, of 
calcified material in the supraspinatus tendon may or may not be visible, 
some generalized atrophy of disuse mav be noted m the upper end of the 
humerus if functional impairment has existed for any length of time 

TREATMCN f 

Lvcii without specific treatment, or despite desultory management, maiiv 
patients with acute subacromial bursitis eventually become free of acute 
pain Residual aching or soreness may persist for many months, even for 
vears but in manv of these cases a fairlv nonnal or even a full range of 
function remains In those 111 which some iinpaimient of shoulder function 
persists recurrent episodes of acute bursitis are hkclv to occur, with more 
and more structural and functional inipairniciit resulting 

itcatinent of subacromial bursitis aims at relieving pam and rcstonng 
the fullest inlcgiitv of shoulder function as early as possible Relief from 
pawv alowc vs wot evvowgb, oS the arm vu \bc aiiiiwctcd pmvViovv wwwt 

be prevented Both of these objectives mav be achieved most casilv by the 
injection of novocainc into the bursa When the pam has been severe and 
the patient is undulv apprclicnsive, the injection mav have to be pcrfoniicd 
under gciieril ancslhe-sia In most case's, however, prcliimnarv infiltration 
of the skin and nndcrlviiig stnictures with novocaine permits the insertion 
into the bursa of a 16 or iS gauge needle tluough winch 20 cc or more of 
2 per cent nuvocamc solution mav then lie injected m fractional amounts 
Ibc solution IS rcaspiratcd along with sonic of the cvuditc present m the 
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bursa An attempt is also made to pierce the floor of the bursa m order that 
tlic tendon of the snpraspinatns muscle may he infiltrated with novocanic 
At the same time, any calcified material embedded m the tendon may be 
extruded into tiic sac of the bursa and aspirated tluough the needle with the 
novocanic solution Anv calcific malcrul remaining is frtqucntlv absorbed 
spontaneously or in the course of physiotherapy which is subsequently 
employed It is thought tliat lacerating the inflamed floor of the bursa and 
extruding the calcified mass into the sac reduces tension and thus affords 
relief from pain y\ftcr the bursa has been noshed out, the capsular tissues 
may also be infiltrated with novocaine solution 
In acute cases with severe piin of recent onset, Patterson and Darrach 
have employed through and through irrigation of the bursa with novocaine 
and later saline solution, employing two needles inserted into the sac 
Following Such procedures marked (soinclimcs complete) relief from 
severe pain may be effected almost iimncdiatcly, thus permitting abduction 
of the arm to a right angle By means of an abduction (aeroplane) splint 
or a light plaster cast the ann is then inamtamed m a position of abduction 
and external rotation until all tenderness about the shoulder has been 
rcsoh ed 

Tlie arm is not left immobilized mdcfiiulely, however Often within 
forty eiglit hours, and practically always uithm four or five days, passiv’C 
motion of the shoulder is begun Tlic range of passive exercise is confined 
within the limits of pain and is not pushed too vigorously at first At the 
start no attempt is made to go through anything like the full range of 
shoulder motion Exercises are generally preceded by the application of 
heat After each period of exercise the ann is returned to the splint and 
allowed to rest m the abducted position Within a week or two, sometimes 
earlier, active motion from the reshng point is begun The range of active 
exercise is gradually increased until restoration to normality is attained 
Simple needle puncture of an infianied, distended bursa sometimes 
affords relief from pain Weeks and Delprat found tint multiple punctures, 
even without the injection of novocaine, and without withdrawing the fluid 
from the bursa, relieve tension wjUmu llie sac and thus, apparently, causes 
the violent pam to abate 

Brachial plexus block with aqueous procaine solution has been found of 
value by Stembrocker (1939) It miglit be useful m relieving pain suffi 
ciently to permit abduction of the ami and splinting in that position 

Codman and others have su^ested surgical exploration and drainage 
of the acutclv inflamed bursa Us roof is incised through a small vertical 
opening over the region of the tuberosity Tlie inflamed base of the bursa is 
then penetrated with the point of a knife, permitting some of the pastelike 
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calcified material to e\ude Tlie remainder of it is then removed by gentle 
curettage, an> adhesions present are separated, a portion of the roof of the 
bursa is excised and the incision is closed Postoperatively the ann is mam 
tamed in abduction Physiotherapy and active exercises are begun on the 
second day and increased in range and frequency until nomial restoration 
of )Oint function is achieved 

Roentgen irradiation has been reported to be of value (Lattman, 1936) 
In acute cases the symptoms may be aggravated during the first twenty four 
hours following a treatment, but there is subsidence of pain and increased 
mobility m tlie next twenty four hours One or two such treatments are 
said to suffice to relieve pain completely In some instances, calcified de 
posits (present before such therapy was instituted) disappeared within two 
months 

In cases in which the symptoms are not extremely severe, particularly m 
those in which tlie pain is not sharply circumscribed to the region of the 
bursa conservative treatment with physiotherapy — heat, light massage, and 
active excrcises-~usually suEccs TTie heal may be derived from an infra 
red or radiant heat lamp or from shortwave diathermy, it does not seem to 
matter much which of these modalities is employed The calcific deposits 
(revealed in the roentgenogram before physiotlierapy is begun) are m 
many cases largely or entirely absorbed after weeks or months However, 
relief from pain does not depend upon disappearance of the calcium 
salts many patients who arc entirely relieved, retain the calcium shadow 
mtact If the patient is free of pam il is not logical or necessary to remove 
such calcific deposits surgically 

In the chronic type of subacromial bursitis witli adhesions, manipulation 
of the shoulder under general anesthesia is usually necessary in order that 
these adhesions be broken and shoulder motion restored Such manipulation 
must be done with great care, lest a fracture of the humerus or tears m the 
rotator tendons of the shoulder be induced Immediately following nianipu 
lation the arm is placed in an abduction splint and the shoulder is treated 
cssciiliall) as a case of acute subacromial bursitis Heat, passive exercises, 
and later active motion are instituted Tlic after treatment of chronic ad 
hcsivc subacromial bursitis may require many weeks or months before full 
restoration of shoulder function is obtained 

If chronic adhesive subacromial bursitis is associated with calcification 
direct surgical attack may be advisable Hie adhesions arc separated, the 
calcareous deposit is removed, and the shoulder manipulated to break up 
adhesions lliat might be present between llic tendons of tlic short rotator 
imisclcs Intensive phvsiothcrapy including exercises aimed at rehabilitation 
of the shoulder arc then instituted 
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CHAPTER XXIX 


PERIARTHRITIS OF THE SHOULDER 


S^"soNYWS Stiff, painful shoulder, peritendinitis 

Most cases of arthnbs ol the shoulder or subacromial bursitis ha\e asso- 
ciated penarthntic changes, but penarthnlis of the shoulder may occur as 
the predominant entit\, which should then be differentiated from other 
conditions causing shoulder pain 

Periarthritis of the shoulder deselops most commonlj after the age of 
forh and more often m people who do manual rather than sedentary worh 
Tliere is a greater tendency to imohcment of the right shoulder than the 
left but the condition is often bilateral 

CTIOLOGY 

Ihc basic causes of penarthntic changes at tlic shoulder are probably 
essentially the same as those of tendinous Bbrositis anywhere 
Codman and Fowler bcliesc that trauma, causing tears or fraying of the 
supraspinatus tendon, is the basis of most cases of penarthntis of the 
shoulder Trauma docs appear to play a role in many cases Tlie condition 
ma\ develop following direct injury resulting in dislocation of the shoulder 
or gross tears of the supraspinatus tendon, and a large number of patients 
relate a history of less obvious injurv preceding the onset of symptoms In 
oflicrs, the trauma mas have been readily ignored or forgotten But that 
trauma is not the onl\ factor concerned, is indicated by the fact that a ccr 
tain proportion of patients starting with periarthritis of the shoulder c\ entu 
alls develop generalized Theumahe manifestations, either fibiositic or 
franUy artlintic in nature Actually, it is not uncouimon for atrophic ar 
thntis to be preceded bv the development of periarthritis of one or both 
sliouldcrs, a condition which mav appear months or years before the advent 
of the generalized arthnlic process 

Focal infection docs not appear to be a primary ctiologic factor in this 
condition Tliere is reason to suspect, however, that with the fundamental 
fibrositic changes established, there is increasing susccptibilitv to the ag 
gravaling influence of focal infection 

3$S 
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In an analysis of 200 cases, Dickson and Crosby concluded that focal 
infection and glandular dysfunction were more important than trauma as 
etiologic factors 

It has been impossible to find consistently any specific metabolic derange 
ment associated with periarthritis of the shoulder However, the condition 
IS hhely to develop during middle age. frequcntlv during the menopause, 
and, in our experience, commonly among older diabetics and in people 
who present various grades of hypothyroidism We tlicrcforc suspect that 
vanous metabolic disturb mces, even tliough not pnmanly related, may ag 
gravatetlie process , , , , 

We have seen the condition appear in the wake of general physical de 
bihty, or following shortly after an attack of acute cardiac failure induced by 
a vancty of lesions, including coronary occlusion In these cases the condi 
hon was usually bilateral, and m some of them the periarthritis of the 
shoulder w as merely part of a generalized fibrositic process 


PATHOLOGY 

Owing to the paucity of material available for pathologic study, the 
changes of periarthritis of the shoulder have never been clearly ascertained 
We must therefore construct the pathologic picture from data obtained 
from occasional postmortem examinaUons or m the course of operations 
such as liav e been reported, especially by Codman 
rundumeutally, the clunget ate Utose of 6bros.t.s as seen anywhere In 
this instance, however, they affect either the supraspmatus tendon alone, 
or a group of tendons about the shoulder In most cases Uie changes appear 
to he essentially degenerative, not inflammatory, m character vvith frag 
mentation, sometimes actual fraying of tendinous fibrous tissue The piocK 
may affect many tendons along their fascial planes, a lesions 
between these, resulting m limitation of moUon and Uie so-called frozen 
shoulder ” In a few there is an additional deposition of calcium salt at the 
site of maNinium injuiy Tlie point of insertion of the supraspmatus tendo 
under the floor of the subacromial bnrsa, is especially liable to such ca 
carcous infiltration As we have already indicated, this change may “ 
lowed by involvement of the adpeent subacromial bursa wiUi the produ 
tion of a bursitis 


CLINICAL MANireSTATIONS 

In many respects Uic manifestations ot the, condition r^en.ble those 
subacromial bursitis, discussed in the previous chapter (pag 37 ) p 
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PERIARTHRITIS OF THE SHOULDER 


Synonyms Stiff painful shoulder, peritendinitis 

Most cases of artlintis of the shoulder or subacromial bursitis have asso- 
ciated penarthribc changes but periarthritis of the shoulder may occur as 
the predominant entitj, which should then be differentiated from other 
conditions causing shoulder pain 

Penarthntis of the shoulder develops most commonl) after the age of 
fortv and more often m people who do manual rather than sedentary work 
Tlicre IS a greater tendency to involvement of the right shoulder than the 
left but the condition is often bilateral 

ETIOLOGY 

Hie basic causes of pcnarthnlic changes at the shoulder are probably 
csscntiallv the same as those of tendinous fibrosilis anywhere 
Codman and Fowler believe that trauma, causing tears or fraying of the 
supraspinatus tendon is the basis of most cases of penarthntis of the 
shoulder Trauma docs appear to play a role in many cases llie condition 
mav develop following direct injury resulting in dislocation of the shoulder 
or gross tears of the supraspinatus tendon, and a large number of patients 
relate a history of less obvious injurv preceding the onset of symptoms In 
others, the trauma may have been readily ignored or forgotten But that 
trauma is not the onlv factor concerned is indicated by the fact that a ccr 
tain proportion of patients starting with penarthntis of the shoulder evcntii 
ally develop generalized rheumatic manifestations, cither fibrositic or 
franUv artlmtic in nature Actually, it is not uncommon for atrophic ar 
I uitis to be preceded by the development of penarthntis of one or both 
shoulders, a condition which mav appear months or years before the advent 
of the generalized aithntic process 

r^l infection docs not appear to be a primary ctiologic factor m this 
condition Tlicrc is reason to suspect, however, that witli the fundamental 
rosilic changes established, there is increasing susccptibilitv to tlic ag 
gravating influence of focal infection 

3SS 
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In an analysis of 200 cases, Dickson and Crosby concluded that focal 
infection and glandular dysfunction were more important than trauma as 
etiologic factors 

It has been impossible to find consistently any specific metabolic derange 
raent associated with pcnarthntis of the shoulder However, tlie condition 
is likely to develop during middle age, frequently during the menopause, 
and, m our experience, commonly among older diabetics, and in people 
who present various grades of hvpolhyroidisni We therefore suspect that 
vanous metabolic disturbances, even though not primarily related, may ag 
gravate the process 

We have seen the condition appear in the wake of general physical de 
bility, ot following shorllv after an attack of acute cardiac failure induced by 
a ranety of lesions, mcluding coronary occlusiorr In these cases the condi 
tion was usually brlateral, and in some of them the perrarthrstis of the 
shoulder was merely part of a generalized fibrositic process 


PATHOLOGY 

Owing to the paucity of matenal avaihble for patliologic study, the 
changes of periarthritis of the shoulder have never been c ear y asce ainc 
We must tlicrefore construct Uic pathologic picture from data obtained 
from occasional postmortem exammahons or m the course of operations 
such as has e been reported, especially by Codman 
rundamentally, the changes are those of fibrosibs as seen anyvhere In 
this instance, hossever, Uiey affect either the snpraspmalns tendon alone 
ot a group of tendons about the shoulder In most cases the changes appear 
to be essentially degenerative, not inffammatory, m charactet^vith frag 
mentation, sometimes actual fraying of tendinous fibrous tissue The process 
may affect many tendons along tlieir fascial planes, adhesions may form 
behveen these, resulting in limltahon of motion and *0 so called frozen 
shoulder ” In a few there K an addiUonal deposition of calcium salts at the 
site of maximum m|ury Tlie point of insertion of the supraspinatus tend , 
under the floor of the subacromial bursa, is especially liable to such c 
careous mfiltrahon As sse have already indicated, thn change may be ol 
lowed by mvolvemcnt of the adpeent subacromial bursa with the produc 
tion of a buisitis 


CLINICAL MANIFE^ATIONS 


In many respects the mamfestahons of tins conditio., resemble those of 
subacromial bursibs, discussed m the previous chapter (page 37 ) p 
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arthritis of tlie shoulder there is, hovse\er, more shffness about the shoulder 
than pain and tenderness, a sensabon of ueakness and a tendency to bang 
on use of the arm, and progressi\eIy increasing restriction of the range of 
motion The tenderness and pain are neither as se\ere nor as sharply local 
ized as in subacromial bursitis, it radiates o\er an extensive area below the 
tip of the acromion, into the deltoid region, or along the outside of the arm 
to the fingers, and it sometimes extends upward over the shoulder girdle as 
well 

Tlic patient mav relate that his svinptoms developed within a day or two 
after some in|un such as might be inflicted bv overuse of the arm m abduc 
bon or bv a sudden unguarded upward thrust of the arm 

Motion parbcularlv raising the arm or attempting to rotate it, aggravates 
the pain which becomes progressiveU more disabling as the range of func 
tion becomes more restncted It may be that tlie sharp, stabbing pains oc 
cumng in advanced cases when certain motions are attempted are caused 
bv actual pulling on adhesions between the fascial planes 

The pain of penarthntis may become so severe as to require morphine 
for relief In such cases there is possible involvement of tlie adjacent sub- 
acromial bursa although it mav be difficult to prove this fact, because tlie 
svmptoms of the more diffuse penarthntis predominate 

Tlierc IS graduallv increasing limitation of motion, cspccialh abduction, 
internal and external rotation, forward and backward flexion is not disturbed 
and is painless In this respect again the svmptoms resemble those of sub- 
acromial bursibs In milder cases abduction may be carried out without 
pam until the arm is passing through an arc of from 70 to 90 degrees, at 
which bine pam appears, it disappears again as abduction is earned bevond 
that point as the arm is lowered, the pain recurs during the corresponding 
painful arc 

At first, the limitation of motion is caused by pam onlv and cventuallv 
bv adhesions When the latter exist the examiner gets a sensation of general 
tightness from contracture of periarticular structures as he attempts to 
abduct or rotate the arm If the range of mobility has been limited for some 
time, alroplu of the muscles about tJic shoulder and upiicr ann is usually 
evident 


L\BORAIOK\ DA I A 

Gcncrallv the blood count and sedimentation rate arc normal A number 
o t icsc patients have a dcfimlclv lowered basal metabolic rate, the signifi 
cance o which m relation to llic pcnaitlintis, is not entirely dear Lven 
w icn the penarthntis is assoaated with calcification m the supraspinatus 
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tendon, there is no deviation from nonml in the concentration of the blood 
calcium or phosphorus 

In most eases roentgenograms usnall> reveal nothing abnormal m some 
there IS evidence of calcareous infiltration at the point of insertion of the 
siipraspmatus tendon 


IRDMMENT 

Tlic treatment of pcnaithntis of the shouldci should include s)Stennc 
management of the patient as well as local Ircatnrcnt of the shoulder Since 
the process is essentially a fihrositis, Uie principles applving to the systerai 
management of fibrositis (already described page 563) app y equa y o 
patient with penaitlmtis We arc impressed with the results from trcatniei 
winch nnpioves the patients general condition the coiieet, on of anemia 
and of metabolic errors (h>po or li>pcrlli>roidism or ta c es) ^ , 1 

penarthntis is associated with circulatory failure resu tmg rom , 

insufficieucj, re cstabhsliincut of normal cirailatory one ion is an 

prerequisite to management of the local condition in t le s ion c 
balanced general diet, low or high m calorics, depen , , 

merits m tlie gi\ cn ease, is presenbed No other speci c a ya 1 n 
required Except in diabetes, restriction of carbohydrate does PI 
to be necessary A normal vitamin babnee should be maintained, but the 
administration of massive doses of vitamins is not in ica e 

If tire process IS acute and the pam severe, ana gesic rugs, , ’ 

iheuld he ellowed The addition of codeine sulphate may "pessary fo a 
short penod to relieve the most acute pain Dnimg the acute 
cap applied to the shoulder may afford some 

chronic fomis of the disease, heat is more logically in ica „ 

diatheimy or roentgenotherapy may be employed as supplement ly 

The local treatment of the shoulder is based on 
also m the treatment of subacromial buisrtrs (desenbed rn the pieced mg 
chapter, page 384) It is important to bear m nnnd the tendency 0 e 
devLpment ^Lliesions between farenil planes of tire 1==™'““^ 
slinelnics, and the tendency to contracture of the shoulder “P* 
resulting fixation of the arm m a posrtron of addnehon Dehbeiare ep 
mast be taken to prevent such an occnrrcnce through the use of enher 
anabdnetron (aeroplane) sphnt, or by contrnuous 
and below the elbow, with the arm in abduction and ex 
Full abduct, on and external rotahon may be nnposs.ble when die patrent 



592 ARTHRITIS AND ALLIED DISORDERS 

IS first seen, if tlie deformity is caused by pain and muscle spasm Yet, if the 
dcformih is not too marked, its correction may be attained slouly by 
gradual traction 

Although passne motion should be instituted as early as possible, and 
the arm earned through the fullest available range of abduction and ex 
ternal and internal rotation, motion should not be forced too soon, nor too 
Mgorously, lest more pain and muscle spasm be created Gradually, actue 
%oluntary motion is instituted, while the arm is still supported by the 
traction apparatus 

In time tlie range and the amount of acti\e exercise are increased 
WTien the patient is able to execute the exercises through the full range of 
motion without inducing pam or muscle spasm, the splint or traction 
apparatus may be dispensed with and the patient permitted to continue 
with the exercises alone 

If the full range of abduction and rotation is only slightly limited and the 
process is not acute the full range of mobility may be restored either by 
traction or bv gradual passive manipulation of tlie shoulder immediately 
after the application of heat or diathermx 
Wien the normal range of motion cannot be restored by the means )ust 
desenbed or if the adduction deformity lias been present for some time 
and IS ewdenllv caused by adhesions, manipulation of Uie shoulder, with 
the aim of breaking up existing adhesions, should be performed Nitrous 
oxide anesthesia may be employed, sodium pentotlial administered intra 
V enously is especially suitable for Urn type of operation Dunng the manipu 
lahve procedure the arm is forced through the full range of abduction and 
internal and external rotation, care being taken of course, to avoid cxces 
sivc trauma to the soft structures involved, or to the bones which may be 
fractured Following manipulation the arm is fixed in the position of full 
abduction and external rotation, the position is maintained by means of an 
abduction splint or by traction TIic follow up treatment is essentially the 
same as tliat which is earned out following manipulation of the shoulder 
for subacromial bursitis (page 586) 

In cases in which the periarthritis may be the result of traumatic rupture 
of the supraspinatus tendon, surgical exploration v\ith repair of the rent 
b\ suturing is indicated, of course Codman and Fowler advocate more fre 
quent recourse to surgical exploration in such cases, believing that in many 
tlic condition is the result of rupture of fibers of the supraspinatus tendon 
llic consensus of opinion is, however, lliat radical measures should not be 
cmplovcd as a first recourse and Uic soundness of this view is substantiated 
111 practice by the satisfactory results usually obtained with the more con 
scrvativc, nonoperatne measures of treatment outlined 
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CHAPTER XXX 


CERVICAL RIB AND THE SCALENUS ANTICUS 
SYNDROME 


Like sciatica” in the leg so called neuritis" of the arm is a very common 
complaint and one which is just beginning to be differentiated through 
better understanding of some mechanical abnormalities of the body Painful 
conditions of the ami are due not only to frank inflammatory or traumatic 
causes, but occasionally to anatomic deviations Tlie presence of a super 
numcrar) or cervical nb has long been recognized as a cause of pam about 
the ami and neck Only recently, however, has the sjndrome of scalenus 
muscle compression been clinically recognized as a frequent cause of 
disabilit) 

Attention was first called to the importance of ‘a rigid scalenus anticus 
muscle’ in the cervical nb s>ndrorae by John B Murphj in 1905 In rc 
lieving svmptoms of cervical nb compression, Adson and Coffey found re 
section of the scalenus muscle to be as successful as removing the nb In 
1934 Naffziger performed scalcniotomy as a resource m relieving patients of 
shoulder pam and related sjmptoms, m the absence of a demonstrable extra 
nb He published his results m 18 cases upon which he had perfoniicd 
section of the scalenus muscle Within the past few }cars this syndrome has 
received much attention, the many recent reports indicating its relative 
frequenej 

PERTINENI ANAIOMIC CONSIDERAHONb 

Ihc scalcmis anterior (scalenus jjiticus) niusc/c lies m the neck in close 
contact with the great blood vessels and witli the nerves of the brachial 
plexus It arises from the tubercles on the transverse processes of the fourth, 
fifth and sixth cervical vertebrae, and descends almost dircctlv to its inscr 
tion on the upper surface and iimcr border of the first nb, where it lies 
iinmcdiatclv ad|accnt to the subclavian arterv A slip of the muscle often 
passes behind tins artery as well ITiis important vessel, in effect, runs 
through a narrow triangular opening fomicd by the nb beneath and the ten 
dinous portions of the scalenus muscle above I Iciice it is subject to squeez 
mg between the two when ihcnb and muscle arc abnoriiiall) approumated 
394 
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The medial cord of the brachial plexus, winch gives off lire ulnar and 
median Irenes, also Irascrscs this triangular space and is similarly susceptible 
to abnomial picssurc in tins region \Vlicn the scalenus muscle acts from 
above, as m deep inspiration, it raises the first rib Rcspiratorv motions there 
fore aggravate a piiiclinig effect of rib and innscle upon these structures 
When an anomalous rib is present, it is usually on one side of the neck 
only Bilateral extra ribs do exist, however A fibrous extension over the 
vital structures of the neck, from even the smallest, most rudimeiitaiy rib 
can produce severe svmptoins Sooner or later especially 111 people who per 
fomi manual work, the presence of the extra nb 111 the postenor triangle of 
the neck is irritating and produces symptoms Since the structures at 
fccted— the subclavian artery and the lower part of the brachial plexus 
are tlie same as those involved by an abnormal scalenus muscle the clinical 
pjctuies are essetitiallv siiinlar 


INCIDENCE 

True cervical ribs which produce symptoms ate tare Although a rudi 
nientary cervacal rib is present m all embryos, it atrophies in 99 P« 
individuals Of those that persist, only about one 111 ten causes any syn p 
toms However, the syndrome of scalenus muscle coniptession, which is very 
similar to that of cervical nb, is encountered freijuently 
eral practitioner may never see a ease of cervical i.b 
he liM a reasonable expcctahon of seeing an occasional case of the scalenus 
muscle compression syndrome and of treating it satis ac on y 

ElIOLOCY AND PATHOGENESIS 

Although the sealeiius anticus syndrome is Escnbally a disease a^nlts 
Its causes begin at birth Tlie tronble often lies dormant “ ' P™^ 

by one of the stresses of later life Behind the abnomiabty of *= j:*' “ 
muscle ni adulthood lies, for ...stance, the abnorma ^ 

shoulder girdle (Todd) Dunng the growth of an individual, he wa^it rf 
the upper extremity pulls down the acromial eii o , j 

rectus abdominis muscles pull down U.e sternal end If the 
IS greater than that on the sternal end of the elavic e svmptmris of “'Upres 
Sion of Uic brachial plexus and subclavian structures on tho fit t nb (or 
extra nb) may result Greater descent of the sliouldcis takes P '“0 " “"jO 

and m longneckcd individuals Still another predisposing ^1°' “ 
abnoimal ongm of the biachral plexus, which, when , is f pmd“™ 
nantly from the thoracic instead of cervical segments, les ower m relation 
to the first nb and is, therefore, more apt to be angulated (Jones) 
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Dunng later jears debilitating illness maj cause a greater shoulder sag; 
the onset of pain maj come on after some long or se\ere sickness Such 
factors, too, as spasm of the scalenus muscle or mjositis maj result m the 
formation of secondar\ fibrous bands, which, upon organization, constnct 
the plexus Such bands, possibly due to trauma or inflammation, haie 
occasionalh been encountered at operation Any trauma or sudden twist 
mas achsate scalenus pain, especially in indisiduals anatomically predis 
posed to it It is significant that most cases occur in women and in the 
right shoulder It has been suggested tliat the syndrome may be prosoked 
in some women because they drop the nght shoulder in the daily act of 
s\s eepmg 


CLINICAL MANIFESTATIONS 

Consideration of the anatomical facts discussed helps to elucidate the 
ssTnptomatolc^ of these conditions When the anterior scalenus muscle 
or an accessors (cer%ical) nb causes pressure in the neck, it compresses the 
brachial plexus or the subclavian artery, producing syTOptoms referable to 
nerve imtation and to interference witli circulabon As would be expected 
from the low position of the medial cord of the brachial plexus, tlie first 
symptoms arc generallv attributable to compression of this nerve trunk 
TTie trunk gives off the ulnar and median nerves (CS-Dl) The radial 
nerve comes off the posterior trunk and is infrequently involved in this 
svndromc and even when it is, the ulnar nerve is still more severely affected 
Pain in the upper arm, about the shoulder, and about the neck or head 
arc predominant symptoms espcciallv when aggravated by motion of the 
arm or neck Tins pain niav be of weeks’ or years’ duration Sometimes it is 
on the left side and radiates m such fashion as to suggest the pain of coronary 
heart disease Flic scalenus triangle in the neck on the affected side is gen 
cralh tender to pressure in companson with the other side 

Numbness or hypo^rsthcsia of one or more fingers is practically always 
present As lias been indicated, it is predominantly ulnar in distribution, 
that IS, over the little finger and ulnar half of the ring finger ^^^)en the 
median nerve is imtatcd. the numbness will be indicated on the palmar 
surfaces of the thumb and adjacent three fingers In addition to these car 
dinal svmploms of pain and numbness, which appear carlv, various degrees 
of muscular weakness may occur Paresis of the muscles in the nng and 
small fingers is often perceptible in cases of long standing Actual muscle 
atrophy of the thenar or livpothcnar eminences is a late sign 

riic other svmptonis arc referable to interference with the circulation 
of flic arm Ilic scalenus muscle or the extra nb may cause abnomial pres 
sure upon the subclavian artery itself or upon its sympathetic nerve fibers 
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which arc situated in the lower cord of the bmchial ple\ns When such 
circulatory interference exists, the ann may be cool and pale or even pur 
phsh in color. Tlicrc is diminution or obliteration of the radial pulse, which 
IS especially well demonstrated by having the patient turn his head to the 
affected side and tahe a deep breath A diminished blood pressure reading 
may be demonstrable on the affected side Sometimes these vascular 
changes arc detected only by oscillometrie readings 
Although the extra nb may frequently be identified by palpation [ust 
above the middle of the clavicle, only a roentgenogram will demonstrate the 
extra nb with certainty 

Tlie physician should be especially suspicious of a scalenus syndrome 
if the position and movement of the ami or necL modifies the symptoms 
elevation of the arm rcliev mg them, depression of the shoulder accentuabng 
them. Illustrative of this is the case reported from Ireland of a school 
teacher who was unable to grip a piece of chalk on a table, but was able to 
wnte easily on the blackboard Conversely, during the World War it was 
recognized that some persons attempting to escape enrollment m the army 
were able to decrease or obliterate the pulse in one arm by certain move 
ments of the shoulder 

Many paUents learn to sleep with the arm above the head in order to 
obtain comfort Extension of the bead generally alleviates pam and oUier 
symptoms, forward flc.\ion or turning the head to the affected side aggra 
vates all of tlic symptoms Even a deep inspiration may excite pain in the 
affected ann Occupational positions which cause passive drooping of Uie 
shoulder tend to increase the compressive effect on the first nb and often 
aggravate pam, numbness, and coldness of the arm 

TREATMENT 


Tlie scalenus syndrome, wbetlier mild or severe, is usually amenable to 
treatment Even advanced cases with muscle atrophy may expect consid 
erable improvement or actual cure Fortunately, conservative measures help 
most cases. Operation is reserved for advanced or intractable cases 
The following are some of the conservative measures useful in Uie treat 
ment of this condition Tlie use of an aim slmg to relieve tension on the 
brachial plexus for several weeks may suffice A figure of eight bandage 
about the shoulders, elevating the shoulder girdle, often gives relief 
Shoulder raising postural exercises, which strengthen the trapezius muscle, 
may be used both for relief and for the prevention of recurrence I" some 
cases a tracbou apparatus, such as is desenbed by Freiberg, may afford a 
cure without recourse to openibon With tlie patient m bed, traction is 
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applied dircctU to the elbows m the abducted position, light counter 
traction is applied in such manner as to be gripped by the hands 
Prompt relief of pain is gcnerallj obtained from operation Motor weah 
ness of the hands, howe\er, maj not tesoUc for da)S or weeks after opera 
tion The operatwe treatment consists of duision of the anterior scalenus 
muscle after it has been retracted awaj from underlvang structures Due 
care must be exercised to protect the subclavian vessels and phrenic none 
which he in intimate relation with tlie muscle 
Since there is danger of damage to the phrenic nerve and partial paraljsis 
of the diaphragm m the course of operahvc manipulation, bilateral cases 
require a two stage operation Only one side is operated at a time If 
diaphragmatic function is normal after six or eight weeks, the second side 
ma\ be operated on 

Tlie presence of a true cervical nb, which produces sj-mptoms and is 
demonstrable in roentgenograms, requires surgical treatment If the 
scalenus anticus muscle is severed at its nb attachment, relief of pressure 
svmptoms generally ensues, resection of the extra nb is usually unnccessarv 
llicre arc cases, however, where surgical judgment at the lime of operation 
dictates resection of the offending nb itself 
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CHAPTER XXXI 


NERVE INVOLVEMENT AS A CAUSE OF PAIN IN 
THE CERVICAL SPINE. SHOULDER AND ARM 


The close anatomic relationship bctnccii the large nerve structures and 
the bones in and about the spine makes it possible for disease or in)iiry 
of the osseous structures to produce serious neurologic symptoms Condi 
hons pnmarily involving nerve tissues may be readily mistaken for arthritic 
disease and treated as such In former years any painful condition about 
the arm, shoulder, or neck was all too commonly referred to as neuritis 
although the actual disease process may have involved a bone, a muscle, or a 
nerve To a degree, the tendency to regard pain and neuntis as synony 
mens persists today, despite modem knowledge of pathologic processes and 
medical and surgical resources Tlie true understanding of the disease as 
well as the proper direction of therapy, demands a cleat cut answer to the 
questions Is this pain produced by a lesion of the spine, the nerve or the 
spinal cord’ If so, what is causing it? n j « 

Although detailed examination of the nervous system is not called tor 
in the routine examination of pahents with arthritis, indications of neuro 
logic disturbances obtained m the history should be followed through 
Thus, any pain which is progressive or is present at one level calls tor 
closer scmtiny of the nervous system A history of numbness or other dis 
turbanccs of sensation similarly demand confirmation by tes^ with light 
touch and pinpoint Muscle weakness or muscle atrophy, when present 
should be viewed m reference to their central or peripheral nerve origin 
Absent or exaggerated reflexes, cspeaally of one side point iinemngly in the 
direction of nerve involvement The mfonnation obtained by P™P“ly ap 
ping the tendons with a reflex hammer will often resolve doubts about a 
case of neck or shoulder pain that has not yielded to Su 

study, including other eonoborative tests, may disclose invaluable evidence 
of nerve involvement, previously unsuspected, in a patient presumably 

“rr^e^T— rt ate. the syndrome of pain and stiffness about 
the neck and shoulder with radiation down the ami, occurs frequendy i 
people past forty years of age Most of these cases are not instances of 
■ neuntn," as is so frequently dragnosed, but of nerve root irritation 

Radicular imitation frequently oceura m association with spinal arthritis 
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It niav be caused b\ impingement of a boP} spur or fibrotic tissue, per 
haps edema or \'ascular changes Pressure maj be everted directly on the 
sensorv or motor ner\e roots, or on the tiny blood vessels which supplv 



1 ic log Lateral xicw of ccnical spine in hj-peilroplnc aitlinbs slioiimg masked deg**-'® 
of lipping at iiurgins of icrtebro) bodies and narrowing of intcncitcbral spaces 


ihciii 'IIic sensorv root, being the larger of tlic two winch pass through tlic 
foramen, is generally 6rst to be affected by a coiislncling spur, or by imta 
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tion In the cervical region the postenor root is three tunes the size of 
the anterior Tliereforc the smaller anterior or motor root does not suffer 
as a rule until late Pun and sensory losses then arc clinical signs of early 



involvement while well marked muscular weakness or actual atrophj is a 
late and infrequent sign In a senes of 60 cases with cervical arthntis 39 had 
sensory symptoms only 4 motor (Bisgatd) 
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Tlie painful area in radicular imtahon is segmental m distribution that 
IS circular in distribution about the chest longitudinal in the amis and 
docs not conform to the pattern of distribution of any peripheral nenc 
trunk The painful segments are spinal segments corresponding with the 
affected inters ertebral foramina Two-thirds of all cases exhibiting root pains 
show roentgenographic esidence of hjpertrophic arthntis with narrowing 
of the inten ertebral foramina (Figs log no) In some roentgenographic 
proof IS lacking because the pinching is caused bj non opaque fibrous tissue 
Neurologic confimiation howexcr is sometimes present and should be 
sought for Clinical proof of the extent and actual localization of such nenc 
imohcment requires but a few moments directed to the simple facts of 
ner\e distribution and is desirable both for diagnosis and for effectne 
treatment 

Sensation is carried in the back of the head from vertex to the neck 
b\ the second spinal (cervical) nerve over most of the neck by tlie third 
cervical m the shoulder bv the fourth If the arm is held out thumb up- 
ward — as in pistol shooting — the other sensory segments mav be sinipl) 
followed in rotation b> going around the arm thus 

From shoulder to thumb Fifth cervical 

From thumb to nng finger Sixth and seventh cervical 
llic ulnar side of ring finger the 
sinnll finger and around the 

elbow Eighth cervical and first thoracic 

From elbow under ann axilla and 
prccordium Second and third thoracic 

Hiis rapid and practical method of orientation serves well in spotting the 
exact site of the trouble that is wlicthcr it is in the higher or low cr portions 
of the neck Pam which is referred to the back of the head the suboccipital 
region the neck or along the upper or thumb-side of an ann oulwardh 
extended conics from the upper part of the neck (C 2 C ,) Pam refened 
down to the little finger along the ulnar side is lower in origin (C8 Till) 
llic pam of arthritic disease for example is verj frequently localized m 
the upper cervical segments and referred along the neck back of the head 
and tl umb-side of the outstretched arm (C a j) that of angina pcctons 
shoots along from prccordium to Uie little finger (C8 Hi 1) In cldctiv 
patients attention to these nerve distnbulion zones maj give the initial 
cue to the leal nature of the complaint and the effort of further neuro- 
logic confinnation is flien well repaid 
Simple tests for tactile sensation for pain and for heat and cold fur 
lush the necessary evidence of nerve impairment IIic loss of a reflex— 
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biceps or triceps— IS a stronger bit of evidence Signs of muscular vscakiiess 
or of atrophy of the muscles making up the ball of the thumb or the cor 
responding lijpothenar eminence, witli coldness and blueness of a member, 
offer conclusne proof With this evidence gathered, one may proceed 
towards soUing the problem in hand, that is, wliether the given nenc 
sjmptoms are due to arthritic nanowingof intervertebral foramina, which 
produces pinching of the spinal nerve roots or blood vessels (spelling radicn 
htis), or bj another, perhaps far more serious involvement of nerve tissue 
To be sure, not every case of spinal arthritis is painful In fact, evidence 
of the pnmary disease may be miimiial or absent, while the symptoms due 
to nerve root irritation may be both annoying and varied 
In typical form, complaints due to nerve root irritation m the cervical 
region are familiar enough Over half of those who suffer from arthritis of 
the cervical spine complain of “headache" referred to the occiput Tins 
type of algesia, familiar to practitioners as the “indurative" or “rheumatic" 
type of headache, has already been described (page 274) A common com 
plaint, too, IS a feeling of heaviness in the shoulders, with or without sore 
ness and stiffness m the neck and between the shoulder blades 
Tingling, numbness, or anesthesia of the fingers, often accompanied by 
pain shooting down the anns, arc equally typical and even more confusing, 
yet the occurrence of these root phenomena is so frequent and so practical 
a problem as to tav the diagnostic and therapeutic resources of the physician 
in almost every day’s work The necessity of differentiating aitlintic mam 
festations from primary nervous disease becomes more urgent with the m 
creasing seventy of symptoms It is well, therefore, to bear ni mind both 
the ongmal and counterfeits of senous artlmtic nerve involvement 
As we have ]ust indicated, the intervertebral foramina, from which the 
spinal nerves emerge, are vulnerable, especially in persons past middle age 
Chronic arthritis of the spine may give rise to radiculitis of such seventy as 
to resemble the symptoms of other, well known pnmary nerve disorders 
Hypo-esthesia, anesthesia, weakness, or paresis of the arm, vanous grades 
of incoordination, and absence of reflexes have been known to occur sec 
ondary to nerve root damage by spinal artlmtis, without primary disease 
of the cerebrospinal axis itself Occasionally, atrophy m the small muscles of 
the hand or arm is so advanced as to present the suspicion of synngomyelia 
or progressive muscular atrophy Moreover, the acts of coughing or sneezing, 
as well as compression of the jugular veins, may precipitate or aggravate the 
pam even in radiculitis, hence cauhon is required m evaluating the picture 
presented, lest one interpret these as signs of intraspmal disease 
The therapeutic measures applicable to tlie treatment of cervical hyper 
trophic arthritis liave already been discussed (page 283) 
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NON ARTHRITIC CONDITIONS WHICH MAY CAUSE PAIN 
IN THE SHOULDER GIRDLE /\ND ARM 

\\ithout going into the minubae of neurologic diagnosis we ma) here 
ad\-antageously consider the ner\e lesions which ma), in some circiim 
stances be confused with spinal arthritis 

Peripheral Neuritis 

Penpheral poh neuritis, due to intoucants such as alcohol and lead, or 
to \atamm B deficienc), js often bilateral or actually S)Tnmetrical m the 
two extremities Tlie affected nerxe itself is tender to palpation along its 
course, it is somebmes felt as a thickened cord m its more superficial por 
tions All forms of sensahon — touch, pain, temperature and sense of posi 
bon — are equal!) diminished, or lost TTie deep tendon reflexes become less 
actne or disappear Muscle atrophy and xasomotor disturbances mav dc 
xelop Generally motor weakness exceeds sensor) loss m penpheral neuntis, 
if not it and sensory loss are equall) affected A Instory of dietan deficiency 
or of exposure to cold, trauma, or toxic agents, aids m diagnosis Most un 
portant, the symptoms and signs are limited to the regions of distribution 
of a gnen penpheral ncryc, as the radul, median, or ulnar 
In contrast, radiculitis produces a relatneU extensne area of pam, gen 
cralU radiating from the spine out to the distal portion of the hand If one 
or tyyo inters crtebral foramina on one side are inyoKed the resulting 
radiculitis is of course unilateral, and produces a longitudinal area of damn 
ishcd or lost sensation extending be)Ond the boundaries of distnbubon of 
any knoyyn penpheral nerve Moreover, in radiculitis there is no loss of 
motor function unless the antenor (motor) roots are also nnolved Pure 
sensory radiculitis is the rule, whereas pure sensory polviicuntis is rare 

Neurofibroma 

Ilic mtcrycrlcbral foramina arc also xulncrable sites for the locabon of 
neurofibromata benign tumors ansing from connective tissue of the nene 
Ilicsc arc frequently multiple, and cxtrcmel) painful, often producing Ian 
cmatnig neuralgias” Neurofibroma is more often 3 cause of severe 

sciatica tlian of brachial neuralgu, since the nerves of the cauda equina 

arc favorite sites for their occurrence Still, they should be considered when 
severe pain in the ann is a symptom Tlic) arc Ixinign and )ield to neuro- 
surgical treatment 


Pressure Upon Brachial Plexus 

Pressure upon the brachial plexus gives rise to similar s)mptoms Such 
pressure nu), for example, be currted in the neck region by a cervical nb 
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or abnormal scalenus muscle or c\cn by a sulcus tumor at the apex of the 
lung 


Disease m the Spinal Vertebrae 

The \crtcbrac themselves may be potential sources of trouble Interverte- 
bral disk herniations old or unsuspected spinal fractures and metastatic 
carcinomatous infiltration into the spine need only mention at tins point 
Tlie latter condition is especially apt to produce seycre intractable pain 
requmng morphine for relief It is well to be alert to the possibility of new 
growth m every ease of rlieuimtisni requiring morphine 

Compression of Spinal Cord 

Compression of the spinal cord itself is a serious consideration If one is 
guided by sensory losses alone, signs of sucli compression may be missed in 
asmuch as the involvement of only one sensory segment may produce no 
disturbance tliat can be detected the ad/acent sensory segments overlap 
and mamtain normal sensation in a single involved root area Hypo esthesia 
(diminished sensibility) is found more often than frank anesthesia Per 
cussion over the spine may reveal a tender spot while lateral pressure on the 
spinous processes may disclose a paiii/u) area over the region vvJiere the cord 
IS compressed Often a zone of hyperesthesia or touchiness will be evident 
at the level of the lesion Tlieeffeclof coughing orsneezing in aggravating 
the pam of cord compression is already well known 

Spinal fluid study including protein detezminabons and manometric 
examination for block as well as specialized neurologic study of sensory 
levels SHcating level and even lipi^ol injecbon maj be required before 
an accurate diagnosis is possible in cases in which there is serious suspicion 
of cord compression 

Chronic Hypertrophic Pachymeningitis 

Affections of the meningeal covenngs of the cord are infrequent but 
occasionally encountered causes of pam Chrome hypertrophic pachy 
meningitis an inflammation of the dural covering is most frequent in the 
cervical region Marked involvement of the sensory roots of the nerves that 
make up the brachial plexus takes place and pain m the shoulder girdle or 
arm ensues Such pachymeningitis may be oused by syphilis tuberculos s 
trauma and perhaps by alcoholism Tlie symptoms are generally bilateral 
Coughing or straining produces pain or aggravates it while percussion elicits 
tenderness over the involved area of the spinal column 

Other Affecfaoiis 

Adhesive arachnoiditis (circumscnbcd serous menmgibs) may produce 
similar signs of pressure on tlic cord Hemorrhage into the spinal cord 
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tliroinbosis of the spinal \essels, or artenosclerofic "claudication of the 
cord, while rare must occasionally be taVen into consideration 
The spinal cord itself ma\ be the site of a disease whose \oicc is ‘pain 
and stiffness Neurosjphihs, of course, heads the list of such conditions 
S\-philis of the ner\ous ss'stem has a great tendency to imoUe the sensor} 
roots of the spinal ner\es as well as the postenor columns of the cord itself 
It IS more hhel) to affect the lower part of the cord than the cenical region 
Tlic charactcnstic changes in the pupillary reflexes, as well as the serologic 
tests, ma\ proude the clues to the real disorder RadicuIoni}eJitis of mfee 
tious or toxic ongin is now recognized chnicall}, and its presence may be 
confirmed b\ spinal fluid studies Encephalitis and encephalonijehtis, espe 
ciallv during epidemics of these diseases, ha\e been ushered in slowly b\ 
pain 111 the bach or stiffness of the neck Tliese are the so-called ‘neuntic 
forms of these serious conditions, and are due to meningeal and root 
irritation that accompanies mx'asion of the nervous svstem The diagnosis 
in such cases is resolved within a short time by the spinal puncture and by 
the clinical course of the disease 

Tliere are other miscellaneous conditions that deserve mention as a cause 
of pain in the neck or arm Occupational cramp is frequently encountered 
If it IS not corrected after several days’ rest, it should arouse suspicion of 
organic disease Herpes zoster may cause puzzling pain for several days 
before the eruption appears Referred pam m tlic shoulder from irritation 
of the diaphragm by pulmonary or abdominal disease should be recognized 
during the course of general examination Psychalgias m the neurotic or con 
stitutionallv inferior must be considered only after the exclusion of organic 
causes 
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LOW BACK AND SCIATIC PAIN 


SOME GENERAL CONSIDERATIONS 

Many patients with pain m the lower back and along the course of dis 
tnbution of the sciatic nerve come to the physician literally clamoring for 
relief But in their anxiety to obtain help quickly, they choose too often 
the longest, most circuitous route, tliat from physician to chiropractor, 
from osteopath to naturopath, and llien hack again to the physician 
Relief of these conditions is beset with obstacles so many different etio 
logic factors may be involved in different cases Opinions as to causes and 
treatment arc widely divergent Tliese inherent difficulties arc accentuated 
by the too frequent failure to be guided by an etiologic diagnosis m the 
discriminating selection of therapeutic measures Low back and sciatic 
pain, like tachycardia, is obviously only a symptom of some underlying 
pathologic process Unless the basic cause of the condition is discovered, 
treatment is merely a shot in tlie dark' and just as likely to miss its aim 
Although this fact has been stressed repeatedly by all writers on this subject 
it has not yet served invariably as a guiding pnnciplc to treabnent 
No doubt the difficulty of establishing an etiologic diagnosis in these 
cases has thwarted enthusiasm for attempts to do so Certain gaps in our 
knowledge concerning pathogenesis have been disconcerting Tliere is, 
moreover, no sure and easy way to treat some of these condibons, even 
when the therapeutic approach is seemingly cleared by an etiologic diag 
nosis Despite all these handicaps we have made tremendous sbides, m 
recent years, in crystallizing knowledge concerning certain specific causes 
\n many cases of low back and sciatic paiu, and in leconcihng apparently 
conflicting views on tlie subject We have been able to relieve completely, 
sometimes spectacularly, so many cases formerly dismissed as discouraging 
and intractable, that we have come to realize that every attempt at careful 
mveshgation of every case is mandatory 
The number of patients afflicted with low backaclie or sciatic pam, or 
both, is astonishingly large Almost invariably they seek first the advice of 
their family doctor It is well that it is so for a large proportion of them 
can be dealt with satisfactorily by the general practitioner if treatment 
411 
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of a normal ph\siologic status than upon restoration of normal anatomic 
structure Tlie latter is in fact, rarely possible to achieve when patliologic 
clianges ha\ e ahead) become established 
Vanous ctiologic factors causing low back or sciatic pam will be dis 
cussed separatelv in subsequent chapters Tins does not invalidate the 
views just expressed that in a given case a multiplicity of interrelated 
ctiologic mechanisms, and not merely a single specific lesion, is usuall) 
mvolv ed 

GENER/\L CHARACTER OF THE SYMPTOMS AND THEIR 
DIAGNOSTIC SIGNIFICANCE 

Regardless of the underlying pathologic lesion, the symptoms associated 
with abnormalities at the lower back are similar in their general pattern 
Tliey mav be grouped arbitranlv as manifestations confined to the lower 
back or along the course of distnbution of the vanous roots of the luinbo 
sacral nenes or as combinations of the two 
Pam m the lower back mav vary widely in intensity and general char 
acter It mav manifest itself as oiilv a dull ache, as a sensation of heaviness, 
as stiffness or it mav be a sharp severe pain, at times egomzwg requiring 
opiates for relief It is remarkable that the seventy of the symptoms is not 
ncccssanlv proportionate to the extent of the causative pathologic change 
An acute strain of a back subject to chronic postural muscular ovcrtension 
mav produce violent pam although the roentgenogram may be entirely 
nomial A lumbar spine grossly damaged by ostco arthntic changes mav 
on the other hand produce only a dull ache or no symptoms at all 
Tlic situation of the pam is not a very reliable index of the site of the 
causative lesion I have seen pain predominantly m the sacro-ihac region 
proved to be the result of lumbosacral joiiil disease Pam confined to (he 
lumbosacral area is however more likely to be the result of a lesion there 
I endcnicss is more reliable as a localizing sign 
Ercqucntlv the pam is referred to regions beyond the back, the posterior 
aspect of the hip buttock and thigh or the posterolateral aspect of the 
thigh calf and foot Less frequently the backache is associated with pam 
m the antenor thigh or groin 

Hie situation of the referred pain and its distribution may be of greater 
aid in localizing the probable site of the primary lesion than the backache 
Ihis fact applies paiticulailv to pains caused by pressure on specific spnwl 
nerve roots or by inilaiiimatoty clungcs 111 them Such jiains, tracing the 
segmental distribution of the a^ected roots arc likely to be sliaqi, burning 
Of stabbing m character Altliougli not mfrcqucntlv constant m seventy, 


LOW BACK AND SCIAIIC PAIN ^15 

regardless of rest or aetivitj, they are in some eases temporarily relieved by 
walking 

Low back pain with classical “sciatica” is a syndrome only too well 
known A racking pam anywhere in the lower back, aching and tiredness, 
and frequently soreness and stiffness may be noted In addition there is a 
burning or gnawing pain of vanable scvciit), spreading downward along 
the back of the thigh and calf or along their posterolateral aspect It may 
not extend beyond the knee, or it may reach all the way to the ankle fre 
quciUly to t!ic outer inalleolus, and even to the toes A sharp, knifchke 
pam which shoots down the back of the thigh or the whole leg, may be so 
severe as to rouse the patient from sleep or to prevent him from sleeping 
In addition to pain in the back and along the thigh and leg, there may 
be a ‘'drawing’’ or “pulling” seiisahon m the leg or ankle, or a feeling of 
‘constriction ’’ These arc generally caused by nerve root irritation ratlier 
tlian by muscle spasm Such discomfort is more often associated with low 
lumbar or lumbosacral than with sacro iliac disease 
A dull, aching discomfort in the lower back, associated with stiffness and 
soreness, particularly early in the morning, and waning as the day goes on, 
suggests arthritis or fibrositis as the causative factor 
Tlic mode of onset of the pain may yield some clue as to the possible 
etiology Tlie importance of a history of trauma is obvious Tlie severity of 
the trauma and Uie manner m which it was everted (either directly on the 
suspected joint or indirectly, as by twisting) arc all important factors How 
ever, traumatic strain of the back may initiate symptoms of preexisting 
chronic arthritis, previously sjmptomless 
The previous history with reference to the occurrence of acute infections, 
nonspecific or specific in character, and of rheumatic manifestations m 
joints of the extremities, may cast some light on the possible nature of the 
low back condition 

The history with reference to the urinary tract (the prostate in men, and 
the gynecologic history in women) may yield important clues for further 
investigation Such conditions m the pelvis constitute, however, insignifi 
cant factors m low back pam 

The history vvith reference to the occurrence of fatigue and nervous 
exhaustion preceding tlie onset of the backache may yield additional clues 
as to possible predisposing or aggravating influences 'These may have an 
important bearing on subsequent treatment 

It IS well to ascertain the patient’s reacbon to Ins condition lie may be 
one of those constitutionally inadequate personalities to whom ‘ ill health” 

IS temporarily vital, or he may be involved in litigation or be receiving 
insurance or compensation” benefib, factors which, m certain types of 
individuals, may block every effort of pabent and physician m attaining 
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ieco\en It is necessary to evaluate ptopeilj such influences on tlie dis 
abilih presented It is particulaih well to remember that a pabent such 
as we ha\e |ust dcscnbcd is not a malingerer, and with proper handling 
inai get well 


THE GENERAL MEDICAL INVESTIGATION 

TTic general medical imesbgation is as important in the stud) of pa 
bents with low bach pain as in those with am other condition An exam 
inabon confined to the back mas not res cal the most glanng facts nccessan 
for diagnosis On seseral occasions the finding of a hard lump in the breast 
m the course of the general examination indicated the correct presumption 
of metastatic carcinoma as the cause of scsere backache, when examina 
tioii of the spine was inconclusive M^obc, static pupils maj indicate the 
cause of bilateral sciatic pam, and so on Observation of changes m the 
reflexes of the legs the presence of hj'pocsthesia or hvpercsthesia, mav 
clcarlv reveal segmental nerve root imolvenient It mav suggest the neccs 
sitv for detailed neurologic studv and examination of the spinal fluid, and 
perhaps mvclographv, whicli ma) alter radicalK the final diagnosis as 
compared with the initial impression 

TIIL EV\M1NATI0N Of THE PATIENT WITH LOW BACK AND 
SCIATIC PAIN 

Methodical and complete elimination of the back and cxtrcmibcs aids 
in dctcnmnmg the site of the lesion and. possibh, its ctiologv Smith 
Petersen (iga-j) dcscnbcd inanv of the objective signs which aid m dis- 
tinguishing bebveen lumbosacral and sacro-iliac lesions Although helpful 
jfi most cases these signs arc not always so cJcar-cutas to be cnbrcK reliable 
m establishing the site of the lesion m every case 

Iiispcctioii llic postural attitude of the body should be noted, including 
deviations from noniial in the lumbar curve and the alignment of the feet 
In acute cases flattening' of the lunibai curve and even kyphosis, with 
spasm of all the muscles about the lower back, mav be present In sonic 
instances the muscle spasm produces a list of the spine 'llic scoliosis mav 
l>c directed either avvav from or toward the side affected Hie list is of little 
help m diagnosis for, even with prcdoniiiiaiitly unilateral mvolvcmcnt, 
there is no consistent relationship between the direction of the list and the 
side affected On the whole, then, listing is of little localizing value It does, 
however, indicate the existence of muscle spasm and mibabncc and ui 
thcrcfoic an indication of the acuteness of the process 

Inspection of the spine nm reveal nurlcd lordosis and assocutc<l find 
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mgs (described lu detail later) suggestive of spond)lolisthesis Inspection 
includes, of course, observation of the body type and attitude and of the 
muscular tone and development Merc inspection may also reveal com 
plcte flattening or kyphosis caused by V'anous types of destructive lesions 
of the anterior portions of the vertebral bodies 
Palpation Palpation may confirm a previous suspicion of muscle spasm 
or may indicate its existence when it is not sufficiently marked to be noted 
on inspection Palpation of the spine also elicits certain details of its con 
figuration, particularly with regard to the alignment of the vertebrae Local 
tendenicss elicited by palpation is of considerable importance in deter 
mining the exact site of the pathologic process Superficial tenderness 
generally indicates muscular rather than ligamentous or )Oint involvement 
In lumbosacral lesions, tenderness is most marked or present only di 
rectly over the lumbosacral junction, between the spinous processes of the 
fifth lumbar and first sacral vertebrae, or just lateral to that corresponding 
to the location of the lumbosacral articular facets, or just mesial to the 
posterior crest of the ihum, corresponding to tlie point of origin of Uie 
iliolumbar ligaments In sacroiliac conditions, tenderness is more apt to be 
localized to the inferior sacroiliac ligaments and along the upper border 
of tlie sactosciatic notch 

Tenderness over the sciatic nerve is thought to be indicative of involve 
ment of either its trunk or roots, but may also be caused by muscular m 
volvement Such tenderness is generally elicited best at the level of the 
gluteal fold, but may be percepbble also at the posterior aspect of the 
thigh It IS not of value in differentiating betvkcen lumbosacral and sacro 
iliac lesions but, when present unilaterally, does serve to indicate the side 
involved 

Motions Analvzing the effect of motions at the spine, with the patient 
standing sitting, and lying, adds data of additional value in confirming the 
site of involvement 

Motions standing Flexion of the lower spine may fail to produce tlie 
postenor roimding of the lumbosacral curve, as in cases of spondylolisthesis 
The extent of flexion may of couise be greatly limited, either by pain, 
muscle spasm, or ankylosis It is important to determine, through collateral 
evidence, which of tliese factors is responsible 

In lumbosacral conditions, the lumbosacral segments may be held per 
fectly rigid by muscle spasm In that case, forward bending takes place 
either m the upper lumbar or doisolumbar regions, or at the hips Exten 
sion at the lumbosacral junction is equally limited, the patient therefore 
attempts to bend backward by flexing his knees Lateral flexion at the 
lumbosacral junction is equally unpo»ible consequently, side bending 
takes place at the dorsal or upper lumbar levels It is logical to expect, of 
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icco\er\ It IS necessary to e\aluate properly such influences on the dis 
abilit\ presented It is particularly well to remember that a patient such 
as we have ]ust described is not a malingerer, and with proper handling 
ma\ get well 


THE GENERAL MEDICAL INVESTIGATION 

Tlie general medical nnestigatioii is as important in the stud) of pa 
ticnts with low back pam as in those with any other condition An c\am 
ination confined to the back ina\ not reseal the most glaring facts nccessan 
for diagnosis On seseral occasions the finding of a hard lump m the breast 
m the course of the general examination indicated the correct presumption 
of metastatic carcinoma as the cause of scscre backaclie, when cxamina 
tioii of the spine was inconclusne M)otic, static pupils ma) indicate tlic 
cause of bilateral sciatic pam and so on Observation of changes m the 
reflexes of the legs the presence of hj-po csthesia or hyperesthesia may 
clcarh reveal segmental nerve root involvement It may suggest the ncccs 
sitv for detailed neurologic study and c.\ainination of the spinal fluid, and 
perhaps myclograpln winch may alter radicallv the final diagnosis as 
compared with the initial impression 

HIE EVWIINATION OF THE PAlIENT WHII LOW BACK AND 
SCIATIC PAIN 

Methodical and complete cxaiimialion of the back and extremities aids 
in dctcmnnmg the site of the lesion and possibly, its etiologv Smith 
Petersen (1914) described mam of the objective signs which aid in dis 
tinguishiug between lumbosacral and sacroiliac lesions Although helpful 
111 most cases these signs arc not always so clear-cut as to be entirely reliable 
m establishing the site of the lesion in every case 

Inspcclioii I he postural attitude of the bodv should be noted, iiichidmg 
dev lations from nonnal m the lumbar eurve and the alignment of the feet 
In acute eases, flattening of the lumbar curve and even kyphosis, witli 
spasm of all the muscles about the lower back mav be present In some 
instances the muscle spasm produces a list of the spine Ilic scoliosis mJ) 
lx: directed either away from or toward the side aflcctcd llic list is of little 
help in diagnosis for, even with predominantly unilateral involvement, 
there IS no consistent relationship between the direction of the list and the 
side affected On the whole, then, listing is of little localizing value It docs 
however, indicate the existence of muscle spasm and imbalance and is 
tliCTcforc an indication of the acuteness of the process 

Inspection of the spine inav reveal marked lordosis and associated find 
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mgs (described m detail later) suggestive of spondylolisthesis Inspection 
includes, of course, observation of the body type and attitude and of the 
muscular tone and development Mere inspection may also reveal com 
plete flattening or hyphosis caused by vanous types of destructive lesions 
of the anterior portions of the vertebral bodies 
Palpation Palpation may confirm a previous suspicion of muscle spasm 
or may indicate its existence when it is not sufficiently marked to be noted 
on inspection Palpation of the spine also elicits certain details of its con 
figuration, particularly with regard to the alignment of the vertebrae Local 
tenderness elicited by palpation is of considerable importance m deter 
mining the exact site of the pathologic process Superficial tenderness 
generallv indicates muscular rather than ligamentous or )omt involvement 
In lumbosacral lesions, tenderness is most marked or present only di 
rectly over the lumbosacral junction, between the spinous processes of tlie 
fifth lumbar and first sacral vertebrae, or yust lateral to that corresponding 
to the locafaon of the lumbosacral articular facets, or just mesial to the 
posterior crest of the ihum, corresponding to the point of origin of the 
iliolumbar ligaments In sacio diac conditions, tenderness is more apt to be 
localized to the inferior sacro iliac ligaments and along the upper border 
of the sacrosciatic notch 

Tenderness over the sciahc nerve is thought to be indicative of involve 
ment of either its trunk or roots, but may also be caused by muscular in 
volvement Such tenderness is generally elicited best at the level of the 
gluteal fold, but may be perceptible also at tlie posterior aspect of the 
thigh It IS not of value in differentiating between lumbosacral and sacro 
ihac lesions but, when present unilaterally, does serve to indicate the side 
involved 

Alofaoris Analyzing the effect of motions at tlie spine, with tlie patient 
standing sitting and lying adds data of additional value in confinmng the 
site of involv'enient 

Motions standing Flexion of tlie lower spine may fail to produce the 
postenor rounding of tlie lumbosacral cune, as in cases of spondylohsthesis 
Tlie extent of flexion may of course be greatly limited, either by pam 
muscle spasm, or ankylosis It is important to determine, through collateral 
evidence, which of these factors is responsible 
In lumbosacral conditions, the lumbosacral segments may be held per 
fectly ngid by muscle spasm In that case, forward bending takes place 
either in the upper lumbar or doisolumbar regions, or at tlic hips Exten 
Sion at the lumbosacral junction is equally limited, the patient therefore 
attempts to bend backward by flexing his knees Lateral flexion at the 
lumbosacral junction is equally impossible, consequently, side bending 
takes place at the dorsal or upper lumbar levels It is logical to expect, of 
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course, as is actually the case, that lateral flexion is generallj freer in the 
direction awaj from the side affected than tonard it 
In sacro-iliac conditions the patient may bend forward by flexion of the 
lumbar spine then by tilting the pelxis until the hamstnngs become taut 
Motion IS impeded at this point because of pam To bend further, the 
patient max attempt to relax the hamstrings bv bending the hnec on the 
affected side Backward bending is quite free at the lumbosacral junction 
Lateral flexion in either direction may be limited, but more frequently the 
range of motion is wider toward the affected side than toward the other, 
although not infrequentK, the rexersc is tme 

Motions sitting In the sitting position the hamstrings are relaxed and 
Icxerage is not transmitted to the pelvis Consequcntlv, the patient witli 
sacro-iliac disease (in whom forward flexion in the standing position is 
markcdlv limited) may bend forward with a remarkable degree of facihtv 
while sitting Tlie patient with lumbosacral disease is equally unable to 
bend forward sitting or standing 

Motions lying Passive flexion of the lumbar spine, by flexing the hips 
and knees is markediv limited and painful when the lesion is m the lumbo- 
sacral region Since there is no leverage transmitted to the pelvis by such 
passive flexion of tlie spine, such motion is apt to be mote free m sacro- 
iliac cases Obviouslv in acute sacro-ihac disease such motion may induce 
some discomfort which though limiting motion, docs so to a much lesser 
extent than active flexion with the patient standing 

Of course mixed lesions are so common that vanous combinations of 
response to the desenbed movements are frequently seen 

SPECIAL TESTS 

Straight leg raising (Lasegue sign) Tlic explanation of the mechanism 
producing limitation of straight leg raising is disputed Although hniitation 
of straight leg raising almost invariably occurs when there is mvolvcment 
of anv of the roots of the sciatic nerve, it niav take place also, as will be 
indicated later with acute muscular pams, in the absence of direct involve 
nient of nerve roots Trcibcig and Vinkc, and others arc of the opinion 
that the Lasegue sign may be produced by spasm of the pynfornus muscle 
induced by a vancty of circumstances 

A positive Lasegue sign is of diagnostic value by indicating first the 
possibility of nerve root irritation, although it docs not establish that fact 
unequivocally When the Lasegue sign is positive on one side and negative 
on the opposite it may be infcircd tliat one is dealing with a unilateral 
lesion Sonic writers have interpreted such a finding as indicative of saao- 
iliac, m contradistinction to lumbosacral, disease Tins is not the case, 
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however Although lumbosacral lesions are apt to induce bilaterally equal 
positive, Lasegue responses, there arc so many exceptions that the sigmfi 
cance of this test in differentiating between lumbosacral and sacro iliac 
involvement is invalidated 

Smith Petersen interpreted the straight leg raising test on the basis of 
leverage transmitted through the hamstrings to the pelvis He advised that 
m doing straight leg raising slowly, one hand should be under the patient s 
lower spine As the hamstrings tighten, leverage is gradually applied to the 
side of the pelvis If pain is brought on before the lumbar spine begins to 
move I feel that this reaction is definitely in favor of a sacro diac condition 
If, however, pain does not come on until after the lumbar spine begins to 
move, tins reaction is in favor of either a sacro iliac or a lumbosacral condi 
tion, because the sacro ihac joint is under leverage and the lumbar spine 
IS moving ’ For reasons stated such interpretation of the Lasegue phe 
nomenon is not universally applicable 
Gaensleii test Hyperextension of one thigh while the sacrum is fixed 
produces pain on that side when there is involvement of the corresponding 
sacro iliac joint The means of eliciting tins sign will be described in greater 
detail when lesions of the sacro iliac joint are discussed (page 473) 

The Ober sign Maintained abduction of tlie leg presumed to be 
pathognomonic of contracted fascia lata will be described later under the 
latter topic 

Compression of the crests of the iha may induce pam if there is an 
active, acute condition affecting a sacroiliac joint Since the lumbar spine 
is not affected by this maneuver, pain does not result in lumbosacral le 
sions Nor will such compression necessarily induce pain m a sacro ihac 
condition if the process is not acute The value of this procedure m differ 
ential diagnosis is, therefore, limited To carry out this test the patient lies 
on Ins unaffected side Tlie exarorncr puts his forearm on the affected side, 
leaning on it with sustained pressure for as long as half a minute The pain 
which results when the test is positive is of course, the result of leverage 
transmitted through the sacro iliac joints 
Rectal examination in addition to revealing other types of relevant data 
may also elicit tenderness over the lower end of an involved sacro ihac 
joint but only when the process is inflammatory 

ROUTINE LABORATORY INVESTIGATION 

The routine laboratory investigation of such patients may yield data of 
cmcial importance for diagnosis The necessity for routine serologic inves 
tigation for syphilis has only recently been emphasized as it should be To 
say the least, a blood count may hasten diagnosis It may, for example, 
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rc\c.il cMclcncc of nnclogcnous Icuccmia wlijcli, bj leucocytic infiltration 
arountl the lower lumbir ncryc roots, mav produce sciatic pun Such a 
diagnosis would not only indicate the tnie prognosis, but would suggest 
appropriate roentgenotherapy which might afford much desired, cieii 
though temporary relief of symptoms Tlie finding of Bence Jones pro 
tcinuna would be of equal importance in the diagnosis of mjeloina 

ROLN 1 GENOGRAPHIC INVEST IGATION 

Rocntgenographic inycstigation is of importance in the accurate diag 
iiosis of all eases of loyy back disability, in some it is all important A 
normal roentgenogram has definite value It may confirm the impression 
that the pathologic condition is cither outside the bony structures of the 
spine or that it is still in its early stages In a case presenting segmental 
ncryc root pains along the leg with or yvithont loyv back pain a normal 
roentgenogram of the spine dictates the necessity of making sure that no 
mtraspmal source of nerve root pressure or irntation CMSts 
Abnonnal findings m tlic roaitgenogram iiuv localize the site and mdi 
cate the nature of the underlying pathologic process Such findings ma' 
reveal a totally unc\pcctcd pathologic basis for tlic symptoms The charac 
tcnstic osseous changes of Paget s disease, the osteoporosis of hypcqjara 
thyroidism or bone destruction of metastatic carcinoma, may cast an cn 
tircly new light on the clinical picture Tliat such conditions are among 
the more rare causes of low back pain docs not justify postponement of 
tlicir diagnosis until all of the obvious signs appear 
Rocntgcuogranys of the spmc, to be of value m diagnosis, must coufomi 
to certain minimal standards Tlic quality of the roentgenogram must be 
sufHcicnlly good to permit objective mlcrprctalioii Rocntgenographic diag 
nosis of low back conditions is attempted too often from roentgenograms 
that arc totally inadequate m one icsjjcct or another An anteroposterior 
view of tlic spine will not reveal many pathologic conditions which imghf 
easily be seen in a lateral view Anteroposterior and lateral views represent 
iiumnul requirements of adequate roentgenologic studv of tiic low back, 
often oblique views arc desirable in addition And, of course, correct inter 
prctation of the roentgenologic observations is important We must abo 
seek to establish a logical rcbliomliip between tlic rocntgenographic ab 
nornialitics noted and the clinical findings 

Nl UROI OCIC S I UDT . SPINAL 1 LUID I X^WIINA 1 JON, AM) 
\1M IOGR/\PIIY 

It has l)ccn rtcogm/ed for a long time that tumors of flic spinal tord 
mav pnxluce symptoms resembling the more usual types of sciatic pam 
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Ihc iicccssit} for spinal fluid examination and mjclograplu in certain of 
tliese cases has, therefore, come to be appreciated In the past few ^ cars 
special emphasis has been accorded the neurologic aspect of these condi 
tions It has become evident that such study — ^at least cursory neurological 
examination — should be carried out in every such patient On such neuro 
logic studv depends the detection not only of intraspmal neoplasms, but 
also of intcrycrtcbral dish protrusions, tliichemng of Iigamenta flava in 
flammatory affections of the meninges lesions of the facets — a group of 
conditions recognized to be of considerable iinportaiice in relation to 
sciahc pam Tlie neurologic examination gnes the first hint of the possible 
existence of these lesions this must then be estabhslied bj examination of 
the spinal fluid, and m some cases, by mjelographv with iodized oil Flie 
more specific indications for such studies \yill be discussed in subsequent 
chapters 


THU PHCRAPCU I IC TLST 

As in other phases of chmeal medicine, the therapeutic test may haye to 
be invoked for confinuation of the diagnosis m some of these cases The 
association of poor posture and localized lumbosacral arthritis, for ex 
ample, may cause some difficulty m detcmnning which of these two factors 
is largely responsible for tlie symptoms eliminating the postural error, 
when possible, and observing the effect of this therapeutic procedure will 
probably clarify the issue 
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CHAPTER XXXiri 


CERTAIN ANATOMIC AND PHYSIOLOGIC RE 
LATIONSHIPS BEARING ON THE PATHOGENESIS 
OF LOW BACK AND SCIATIC PAIN 


The precarious anatomic situation of tlie lumbosacral junction renders it 
peculiarly vulnerable to a variety of pathologc processes Constituting 
the point of maximum lordosis the commonest site of congenital aber 
rations and at the same time carrying the heaviest load the lumbosacral 
articulation is extremely susceptible to e\ery tyjie of injury including 
physiologic and accidental tnuma secondary infectious processes and so 
forth 

RELATIONS DETWELN I HE LOWER BACK AND THE ROOTS 
AND TRUNK OV THE SCIATIC NERVE 

It IS impossible to understand (he pathologic and clinical implications 
of disease m the lower bach without a vivid mental picture of the anatomic 
relationships between the lumbar spine tlie lumbosacral and sacro-ihac 
articulations and the nerve roots and trunk of the sciatic nerve These 
relationships were brought out most stnkrngly by the anatomic obser 
\ations of Danforth and Wilson from whose report we shall quote exten 
sively 

llic sciatic ner>e we recall is derived from the fourth and fifth lumbar 
and the first second and third sacral roots The peroneal or external 
popliteal division of the sciatic nerve comes from the fourth and fifth 
lumbar and the first and second sacral nxits TTie tihia] or internal popliteal 
division of the sciatic nerve is denxed from the fourth and fiftli lumbar 
and the first second and third sacral roots The superior gluteal nene 
comes from the fourth and fifth lumbar and the first sacral roots Tlie 
obturator and the femoral or antenoi crural nerve come from the second 
third and fouiUi lumbar roots The segmental distribution of the penph 
eral cutaneous nerves m the lower extremity is shown in the accompanying 
diagrams (Fig iii) 
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Altliougli llic gross anUomic features of the lumbar spine and of the 

sacro iliac )oints arc in general well known, it is important to emphasize 

certain amtonuc relationships between the nerve roots of the lumbosacral 



I IG iiz Sagittol section through the spinal coluiim m the Imnbir region to show 
the vertebral canal and tlie intcr\«tcbral fonmnu {I tom Callander s Surgical Anatomy 
B Saunders Co ) 


plexus and the related skeletal structures tliat liavc a bearing on the pro 
duction of sciatic pam 


RELATIONS BETWEEN LUMBAR NERVE ROOTS AND THEIR 
INTERVERTEBRAL FORAMINA AND CANALS 


On emerging from the neural canal, the nerve roots proceed through tlie 
intenertebral canals, which, as will be revealed presently are one of the 
sources of sciatic root irritation Tlie roof of tlie intervertebral canal is 
formed bj the infenor intervertebral notch of the vertebra above, its floor 
by the superior intervertebral notch of the vertebra below Its anterior 
margin is formed by a part of the vertebral body above, the intervertebral 
disk, and Hie superior portion of the vertebral body below Behind lies the 
posterior articulation (Tig 112) 

Danforth and Wilson emphasized the rebtionship between the sizes of 
the lumbar and lumbosaaaf infervertebraf forannrrj and canaJs and the 
sizes of the nene roots passing through them Tliey found ‘tlie foramen 
between the fifth lumbar vertebra and tire sacrum alwajs tlie smallest, that 
between the fourth and fifth vertebrae the next larger, and that between 
the third and fourth usually the next, although sometimes the second and 
tlnrd were about equal Quite contrarv to the size of the foramen or canal, 
is the size of tlie nerve root enclosed The fifth was always the largest, tlic 
fourth next to the largest, and tlie third next smaller as a nile, although 
sometimes the second and thud roots were about equal in size Otherwise 





I tc I M Dugiains iiid catmg the »cgntcnlal distribution of the cutaneous iicnts of Ihi 
JoMct exirai ih Viitcrior and posterior \icss-s (I loiii Gn\ s \uatoiii) Lc-a L I cl igcr ) 
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Although the gross anatomic features of the lumbar spine and of the 
sacroiliac joints arc in general ncll Lnoivii it is important to cnipliasize 
certain anatomic relationships between the ncr\e roots of the lumbosacral 



plexus and the related skeletal structures that have a bearing on the pro 
duction of sciatic pain 


RCLAIIONS BETWEEN LUMBAR NERVE ROOTS AND THEIR 
INTERVERTEBRAL FORAMINA AND CANALS 


On emerging from the neural canal, the nerse roots proceed through tlie 
inters crtebral canals which as will be revealed presently, are one of the 
sources of sciatic root irritation Tlie roof of the intervertebral canal is 
formed by the inferior iiitervettebral notch of the vertebra above its floor 
by the superior intervertebral notch of the vertebra below Its anterior 
margin is fonned by a part of the vertebral body above, the intervertebral 
disk, and the superior portion of the vertebral body below Behind lies the 
posterior articulation (Fig 113) 

Danforth and Wilson emphasized the rdationslnp between tlie sizes of 
the lumbar and lumbosacral intervertebral foramina and canals and the 
sizes of tlie nerve roots passing tliroi^h them They found the foramen 
between the fifth lumbar vertebra and the sacrum always the smallest, that 
between the fourth and fifth vertebrae flic ne\t larger, and that between 
the third and fourth usually the next, although sometimes the second and 
third were about equal Quite contrary to the size of the foramen or canal 
IS the size of tlic nene root enclosed The fifth was alnajs the largest, tlic 
fourth next to the largest and the thud next smaller as a rule, ^though 
sometimes the second and third roots were about equal m size Otherwise 
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expressed, the largest ncr\e root (the fifth) alwajs had the smallest canal, 
and frequentlj it almost filled the canal, while the fourth rarelv filled the 
opening and the seeond and third ne\er’' (Fig 115) 



It should be recalled, also, tlial throughout its course m the inters crtcbral 
caiul the nerse root is surrounded bv an aitcnal and \cnous plexus and b\ 
a small amount of fibro-arcolar tissue Ncr\c toot irritation is possible, llieiip 
under the niaiij conditions which nia\ lead to encroachment upon the 
barclj adeqiutc lumen of the fourth and fifth lumbar mtcrscitcbral canals 
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Putb (lescnbed in detail various anomalies of the articular facets in the 
lumbar and lumbosacral regions, which may have the effect of altering the 
shape and reducing the capacity of the intervertebral foramina By altering 
the mechanics of tlie spinal column, they may induce a localized arthritis, 
which itself may irritate the nerve tmnh Any inflammatory condition in 
the vertebral articulations (between the articular processes), leading to 
swelling or congestion in the venous plevus surrounding the nerve root 
would also encroach upon the already crowded condition within the canal 
producing pressure on the nerve involved and thus, pam referred along 
the course of its distribution We shall revert to this phase of tlie subject 
again when we discuss in greater detail the relation of disease in the articular 
facets to low bach and sciatic pam 

REUmONS BEnVEEN LOWER LUMBAR NERVE ROOTS 
1 NTERVERTEBR/\L DISKS, AND SACRO ILIAC /OINTS 

Danforth and Wilson also stressed tlie intimate relationship of the 
fourth and fifth lumbar nerve roots to the intervertebral dishs at tlie last 
interlumhar and lumbosacral /unctions respectively 
‘Tlie fourth lumbar nerve after leaving the intervertebral foramen lies 
closely in contact with the lateral surface of the intervertebral disk be 
tween the fourth and fifth bodies and their articular margins, and descend 
ing lies on the anterior surface of the transverse process of the fifth 
From Its position on the transverse process, it continues downward across 
the space between the process and the sacrum, to he on the ala and antenor 
surface of the sacrum In its course on the sacrum it alvvajs lay mesial 
to the sacro-ihac joint until it reached tlie great sciatic notch, where it was 
sometimes mesial to It and sometimes lay dir«;lly on the ]omt ’ (Fig 114) 
It IS apparent that nerve pain due to involvement of the fourtii root, 
either from position or from pathologic change m tlie joints, might occur 
(1) m its course in the intcn ertebral canal, (2) at the lateral margin of the 
joint between the fourth and fiftli lumbar bodies, or (3) at the lower mar 
gm of tlie sacro iliac joint, at tlie great sciatic notch 
Danforth and Wilson also stressed the intimate relationship of tlie fifth 
lumbar nerve root to the intervertebral disk Tlie fifth root after emerging 
from the foramen between the fifth lumbar body and the sacrum lies in 
direct contact with the lateral margin of infenor surface of the fifth, with 
the intervertebral disk, and with the lateral margin of the supenor articular 
surface of the sacrum ” Continuing downward, they added, the fifth nerve 
lay, always in our dissections, well mesial to the sacro-ihac joint, until it 
reached the great sciatic notch Here it was usually mesial to the joint, but 
very close to it, and occasionally lay on the jomt ” 




I »c 11^ Dr^nii 5 from direction shcraing tl c icbtiom of the saaal plexus Note 
cspcculh tlic course of the fourth and 6ftli lumbar nerse rtxds and their relations to 
tic ffth luiiilur intcrxcrtcbral disk and to tic iiaoihjc louif ( \ftcr Danfirth anl 
\\ ilsr 11 /ouriul I f f) lie and faiit Surgen “ itj > 9-5 


■I 
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It IS therefore cas) to understand v\h\ sciatic pain over the arc.i of distri 
bution of the fiftli lumbar root might occur tithtr ( 1 ) m its course through 
fJjc ertebraJ wh.;}. (2 ) Jt Oic htcul iiurgm of the joint hctuccn the 
fifth lumbar vertebra and the sacrum and (3) at the lower margin of the 
sacroiliac joint (Fig 114) It should be remembered, however, as Dan 
fortli and Wilson have cmi>hasi7cd, that the ligaments holding the fifth 
lumbar vertebra to the iha and sicrum arc verv strong, confining the fifth 
lumbar nerve to a relatueh narrow space in closest pro\imifv to the lumbo 
sacral articulation In contrast, there is nothing at the lower margin of the 
sacro-ihac region to hold the nerves against the joint Hence the case with 
winch the nerve may be displaced by pathologic lesions occurring there 
For these reasons Danforth and Wilson concluded that the chances for 
nerve involvement are much greater in the lumbosacral region than in the 
sacro iliac region ’’ 

Tins view, winch lias received acceptance from most cntical students of 
the subject, must be considered by any one seeking a rational explanation 
for sciatic pain associated with pathologic processes m the lower back 

PERIPHERAL INNERVATION OP THE STRUCTURES ABOUT THE 
LOWER SPINE IN THE PATHOGENESIS OF LOW BACK 
AND SCIAHC PAIN 

As the previous discussion has indicated, the nerve roots of the Innibo 
sacral plevus and the articulations of the lower lumbar spine are m such 
close anatomic relationship that sciatic pain may easily result from direct 
pressure on nerve roots by pathologic lesions in proximity to them Many 
cases of low back and sciatic pain, however, are not the result of direct 
pressure on nerve roots Among the most common causes of pain m the 
distribution of the sciatic nerve are affections of muscular and ligamentous 
structures about the lower back and pelvis 

Localized pam in those areas is readily explained Branches of the pos 
tenor divisions of the lumbar spinal nerves may be irritated by pathologic 
processes and convey sensory impressions of pain from the muscles of the 
back, the ligaments, aponeuroses, and the periosteal attachments at the 
intervertebral and sacro iliac articulations, as well as from those joints them 
selves As a result of irritation, either sliarply localized superficial pressure 
points may develop at ligamentous and aponeurotic attachments, or more 
diffuse areas of tenderness may develop m muscles and sheaths Tins has 
been well demonstrated by the studies of Pitkin, as well as those of 
Steindler 

The sensory impressions of pam and tenderness, conve}cd to the spinal 
cord as a result of pathologic lesions in the penplicrv maj, fiirtheniiore, be 
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mediated refiexly through the antenor divisions of the spinal nerves of tlie 
same segmental distribution Such rcfle\ irritation of the anterior divisions 
of the spinal nerves mav induce muscle spasm and postural anomalies iden 
tical to those resulting from direct pressure 011 the anterior nerve roots 
Tlie lumbosacral and sacro iliac joints for example, are supplied by the 
posterior nerve roots of the sacral plexus and pain is referred from these 
joints onU to a small dorsal area over the sacrum From the ligaments 
around these joints however pain is referred by the anterior nerve roots 
to large areas in the leg from the iliolumbar ligaments through the first, 
second and third lumbar nerve roots and from the anterior sacro iliac 
ligaments through the second and third lumbar toots to the front of the 
thigh and knee and a small area on the back of the thigh, and from the 
posterior sacro iliac ligaments through the fifth lumbar, and the first, see 
Olid and third sacral roots to the back of the thigh and leg the outside 
of the leg the sole of the foot and the big toe (Kersley) It is obvious 
then that strains or sprains of ligaments and muscular periarticular fibro- 
sitis (tcuduntis) about the lumbosacral and sacroiliac joints may give rise 
to diffuse pains along the course of distnbution of various peripheral 
radicles of the lumbosacral plexus Tlicse pains along the leg may not be 
distmctlv segmental m distribution In this way they supply some hint of 
their origin indicating that they arc produced by some mechanism other 
than direct pressure on uenc roots 

Hic Swedish clinician Lindstedt, contended without qualification that 
direct pressure on nerve roots is not a cause of low backache or sciatic pain 
lie maintained that m most cases the pathogenesis of the condition is best 
explained b\ overfatigue or strain of the muscles employed m the act of 
walking lie pointed out the well known fact that static disturbances, such 
as flat feet or strain and ovcrfaliguc m the muscles, whether in the leg 
tlngli pelvis or back influence the lumbar musculature adversely as the 
latter enters iiiijiortantly m the function of locomotion He therefore rc 
garded sciatic jiain as the result of a myalgic process rather than as a prmurv 
affection of the sciatic nerve and considered muscular overfatiguc' as 
the localized causal factor in the niajonty of cases lie explained even 
the definite iieuritic changes such as absence of Achilles reflexes sciisorv 
disturlxiiiccs m the leg and so forth, as secondary to the niyalgic svndroint 
or as a concoinitant of it 

\Uhoiigli the effects of postural strain unquestionably enter into the 
production of low back and sciatic pain neither muscular overfatiguc, nor 
aiiv other cliologic factor, mav be singled out as the sole cause of all these 
caves Hie obvious and now well established factor of direct pressure on 
sjiitui iieivc roots bv lesions of the articular facets, by jirotrudcd inter 
vertebral disks and by other pathologic conditions to lie discmscd later 
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indicates that, besides peripheral muscular strain, other patliogenetic fac 
tors must also be assigned as the basis for saatic pam Indeed many causa 
tive factors, operating in a variety of v\a>s enter into the etiology of sciatic 
pam The views of Lindstcdt, if applied circumspectly, may serve well, 
however, to focus attention on one important etiologic mechanism a 
simple, logical mechanism so ubiquitous and so obvious that it is too fre 
qucntly ignored 
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CHAPTER XXXIV 


SOME MEASURES OF TREATMENT FOR LOW 
BACK AND SCIATIC PAIN 


\s cxpcncncc indicates, no one leinedv exists uhich can be iclicd upon 
for cure of low back or sciatic pain, a combination of measures, properh 
selected and combined, must uUimateK be chosen Obuoush, the means 
to be selected and their arrangement m the tlierapeutic scheme depends 
upon the basic causatue lesion and its contributors factors Tlierc arc, how 
c\cr, certain measures of treatment winch base prosed their saluc m mam 
conditions and arc therefore frequenth cmplovcd For this reason, wc shall 
discuss bncflv the special indications for their use, the principles imoUcd, 
and when necessan the technique of their administration and tlicir prob- 
able effect 


KLST 

Rest IS undoubtcdlv the most important single measure of thcnips one 
can cmplos in the treatment of low back or sciatic pam It is, of course, 
useless m a condition caused, let us sav, b\ a neoplasm or protruded inter 
\crtcbral disk which is producing constant pressure on nerse roots At 
tunes liowc\cr, men the sviiiptoms from pressure of a protruded disk mav 
alutc with rest in the positions which facilitate return of the herniation 
into the intervertebral space or which cause recession of edema about the 
root b\ eliminating the effect of trauma In practicalK ever} other coiidi 
lion responsible for low back or sciatic pain, rest is of tremendous tlicni 
jiculic value It is of the greatest help when the undcrhmg pathologic 
process IS of an irritative or mflainmatoiv nature Local ffvation of the 
affected area. b\ custs, braces, or strapping with adhesive plaster, affords 
some relief, but bardiv that attained b\ complete rest in IxJ In the latter 
ease, the Ixxlv as a wliulc is at rest, the effect of gravitv on a weakened area 
in the lower liack is eliminated, and the contributing influence of }>oor 
povtuic in the trunk and limbs is temporanh suspended Of tremendous 
iiiijxutance. also, is the op|X)rtiiiiit\ that is thus afforded for recovers from 
general fatigue — a most importmt element m manv eases 

'I o pie-vcnl sagging of the bed. one or two liair mattresses arc preferable 
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to Jimcr coil spring nuttrcsscs A iwiiel of bo\rds between the in ittrcss and 
spring ehinmatcs the sagging effect of the springs Not all piticnts arc 
coinforhblc on i hard bed however some complnn of more discomfort 
and pain when the back is flit If this is tlic ease propping the pitient up 
in bed for a few davs bj means of a back rest maj bring relief and he may 
subsequent!) be able to he flat without pain Sometimes the mattress must 
be changed or the bo irds removed to afford relief from discomfort 
riexiug the knees and supporting them bv pillows aids bv relieving 
spasm and tension of the psoas and luiiistruig mctsclcs A lumbar pad is 
frequently useful 111 maintaining or icstoniig tlie normal lordosis \Vlien 
there IS much spasm of the panspinal muscles the use of the pad may be 
intolerabl) painful In that case it mav be inserted for only a few hours at 
a time until muscle spasm has subsided 

ri\ STION 01 THL BACK 

If the patient is m bed local fi\ation of the back may be unnecessary 
thougli during the most acute phases of the process some form of fixation 
IS usually temporanly useful Any form of remoxable support rs to be pre 
ferred since it permits the application of baking and light massage Strap 
pmg with adhesive plaster if properly earned out may be effective but 
removable plaster casts or a posterior plaster shell are preferable 
Fiske has employ ed successfully a posterior plaster shell and meticulous 
nursing technique whereby absolute rest is maintained dunng the entire 
period of recumbency In addition to controlling the position of the spine 
when the patient is in supine recumbency tlic shell acts as a splint for the 
spine dunng moving and handling of the patient In a senes of cases of 
chronic backache caused by liaunn chronic arthritis or both Fiske found 
the average duration of treatment with the shell technique plus physio 
therapy to be fifty two days On discharge from tlie hospital 82 per cent 
of all patients were entirely symplomless Ihe others had mild symptoms 
Follow up results (after one year) revealed 70 per cent of the patients to be 
free of symptoms 

Tlie following is a rtsuine of Fiske s descnption of the technique of 
preparation of the plaster shell and the nursing care of tlie patient 

The patient is covered with stockinette sliirhng extending from the shoulders 
to tlic fold of the buttocks He lies prone on a hard mattress or table with a 
small pillow under the abdomen to prevent increasing the lumbar lordosis or to 
liarhally concct nny lordosis present This is important as tlic corresponding 
elevation m the shell will give discomfort when the patient is turned on his 
back \\ idc plaster bandages preferably 8 inch are then passed across 

the back to an assistant standing opposite who catches the edges of tlie bandage 
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wiUi Ins index fingers, so that it is folded at a point slightly antenor to the niid 
lateral bods line flic operator also folds the bandage on Ins side at a correspond 
nig point Tlic cast is gradual!) built up from a lc\cl witli the fold of the 
buttochs to the spines of the scapulae, being somewhat narrower from tlie axilla 
upward A thickness of *4 to V 4 ‘rich, depending on the size and weight of the 
patient is sufficient A separate linen pad, filled witli cotton and well 
quilted IS used between tfie shell and patient TTiis pad is about i inch t/iicl, 
and large enough to extend 2 to 4 inches bejond all edges of the shell Two 
pads arc furnished each patient, to permit drjang when necessary 

Tlie patient lies on Ins back m the shell, with a pillow under his head and 
one under Ins knees A draw sheet, extending from the axilla to the hips, is 
placed under the shell The pabent 1$ allowed to mo\e his legs and anns to the 
extent that this mobon docs not strain or inosc his back He must not 
reach lift or twnst at am time and must be entirely limp when being mo\cd 
bv the nurses 

To bathe or turn the patient for any purpose, the pillows arc removed, and he 
IS lifted on the draw sheet toward one side of the bed, a nurse lifting each end 
of the draw sheet The ann on the side toward which he turns is laid at his 
side and a small pillow is placed on his abdomen He >$ then rolled over m 
the sheet onto his abdomen this movement being at an exen speed, to prevent 
lagging or lolling Tlie shell and pad arc then removed To return patient, each 
step IS reversed 

To prevent turning or using the arms the pabent is fed by a nurse until he 
has been sulficicntlv raised on the bed test to use a bed table in front without 
lifting his shoulders from the shell 

To use the bed pan the lower end of tlic shell is lifted by one nurse, while a 
second nurse places the upper end of the pan, preferably of tlic fracture type, 
under the shell (never between the shell and the patient) The (sack rest is then 
elevated suffiacntly to bnng the shoulders above Uie hips When taken off the 
pan the back rest is lowered first, and the pan is then removed 

Ihc technique of getting the pabent out of bed, when he begins to sit in a 
chair, must be earned out very carefully to avoid bending or twisting the spine, 
or any strain due to muscular effort 

III most eases some form of support for the lower back and pelvis is 
csscntul for local (protective) fixation of the affected area when the pJ 
ticiit becomes ambulatory, after he has been rclicxcd by recumbency Ihc 
objective IS, of course, prevention of imtation from mobon, maintenance 
of noniial postural alignment, and avoidance of strain from unguarded 
inolion and excessive physical activity Hie belt or brace must be so dc 
signed as to properly inmiobili/e the affected area, it must not do less and 
it need not be uiiduH cuml>CTsonic The supjxirt must be acniratcly and 
carefullv fitted lor men, a canvas belt max be cniplovcd, for women a 
brace nuv be used or, what scans preferable to most of than, a well fitted. 
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inexpensive cloth corset, lacing m front A lumbar pad with steel bars is 
inserted in the back of the support and lateral steel stays may be added for 
those who require more complete fixation The belt or corset may have to 
extend quite high up the back in order to afford sufHcient support along 
the full length of that portion of the lumbar spine affected by tlie patho 
logic process Wlien a support is inadequate for the purpose or is so poorly 
fitted as to cause discomfort, it is only a burden 

PHYSIOTHERAPY 

The pnnciples of physioUicrapy in rheumatic conditions have been al 
ready discussed (page 231) With few exceptions, those principles apply 
also to the treatment of low back conditions Baking or diathermy and 
massage are to be administered daily Wlien heat affords relief, and the 
patient tolerates it otherwise, it may be employed for relatively long pen 
ods — even for an hour or two each day — administered m several sessions 
If diathermy increases the pam, as it does in some cases, it must be discon 
tmued, however, such patients may tolerate radiant heat well, with relief 
from pam 

Postural exercises are of great value m most of these cases, for protection 
of the involved area must eventually devolve upon natural muscular sup 
port Normal muscle balance must be attained to replace the artificial ex 
temal support, which may then be gradually withdrawn Postural exercises 
are particularly necessary when muscular atrophy has occuned after long 
standing sciatic pam, when abdominal and back muscles lack postural bal 
ance, or wlien the feet are weakened by flaccid, static abnormalities Obvi 
ously, postural rehabilitation must be deferred until the acute, achve stages 
of the process have passed and muscle spasm has disappeared entirely 
Even in chronic low back condibons in which postural strain has been 
solely responsible for the disability, and m which muscle spasm may be 
absent, it is generally well to allow a lapse of time for recovery from general 
fatigue before beginning postural exercises Increasing the burden of gen 
eral fatigue by exercises, no matter how necessary they may be for eventual 
recovery, is like flogging a tired horse Botli are ineffective 

EPIDURAL INJECTION 

Tlie injection of solutions into the sacral epidural space (through the 
sacral hiatus) is occasionally useful in relieving severe sciabc pain (Sicard, 
Evans, Ott, Craig and Ghoimley) Vanous soJuhons have been emjiloyed 
procaine hydrochlonde, physiologic saline solubons, and 40 per cent anti 
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p\nne solution Procaine h\droclilonde m i or 2 per cent solution appears 
to be most cffectue Relatnely large quantities (40 to 60 cc ) of the solii 
tion arc required It is suspected that one means by which the benefit of 



lie si; I’ostcisor of saciuiit and coccy'v sliownig the inatoinical boiindancs 
of the outlet of the sacral canal (05 C ) ST ^ spinous process of the fourth sacral \crtc 
bia SC saaal cornu ( Utcr Lsans ) 

cpiclural injection is secured is through nicchamcal separation of adlicsions 
about ncr\c roots, another jxissiblc means is the analgesic effect of pro 
came Single or multiple iiijcctioiis ina\ lx; ncccssar) Craig and Ghomilc) 
obtained their most satisfactory results from injection of 40 to 60 cc of a 
1 jxrr cent solution in tspical eases, and a like amount of a 2 per cent sohi 
lion m more stubborn eases 

During the injection tlie sciatic pam mas increase, to be follovscd b\ 
relief sliortK afterssard If oiiK partial relief of pam is obtained, the 
epidural mjextions ma\ lx: repeated at iiitcnals of one or two dass Craig 
and Chonnlcs found that 50 per cent of their eases obtained iniMinuin 
relief after one m]cctiuii, 16 per cent, were not rcliescd until two injections 
vserc gwcu, 8 jwr cent, required three or more before relief was obtained 
Reactions of sarymg degrees of sesenh, with complaints of fainting, pal 
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pitalion, and \crtigo, occur not iiifrcquentK Thev resemble the usual 
‘procamc reactions ” No serious undesirable reactions are likelj to occur, 
but if the reaction should become severe, it is safer to stop the injection 
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Its pninarv function is to relieve Uie acute pam before something further 
can be done that maj ensure more lasbng results Tliough it may not be 
employed m heu of a diagnosis, epidural injccbon may bring out valuable 
diagnostic data At times these may suggest the possible presence of an 
mtraspinal lesion encroaching upon the domain of the caudal nerve roots 
or producing obstruction of the caudal sac However, the diagnostic data 
available through epidural infection will be discussed m detail later when 
we describe Loves reversed Quechenstedt test,” cmplojed in the studv 
of patients witli suspected protrusion of lumbar intervertebral disks (page 

503) 


PAR/WERTCBRAL INJECTIONS 

Paravertebral injection of procaine solution (Stcmbrockcr), alcohol, or 
alcohol and neocaine (Labat & Greene) has also been recommended for 
relief of intractable sciatic pain Complications inaj follow such injections, 
particular!) when alcohol is emplojed, and permanent damage to roots of 
the Cauda equina mav occur, leading to paresis of the bladder and bowel 

INJECTION 01 TIIL SCIATIC NERVE 

Injection of the saatic nerve with alcohol, saline solution, or other sub- 
stances is in our opinion, not warranted, because of the danger of pro* 
ducing pennanent damage to the nerve, with paralysis and anesthesia 

REMOVAL or FOCAL INFECTION 

Lradicatioii of definite foci of infection may be distinctly beneficial in 
certain cases of low back or saalic pain, not in many foci of infection 
have been removed too indiscriminalcly in the past, with inevitable disap* 
jKiintmcnt before removal is attempted, a diagnosis of an mfiaininatory 
liasis for the condition— either primary or contributory in character — 
Jwi c bctJi esishhshet} Htcrc ihoaW he iOmc iensWe direct or ui 
direct evidence implicating an existing focus of infection Obviousl), tlic 
mere presence of tonsils (even if they apjKrar infected), the existence of 
prostatitis or the indication of other focal infection, does nut iiiipl) that 
tlicsc arc m any way related to the low back or sciatic pain Promiscuous 
cndicatioii of focal infection in the treatment of the conditions under 
comidcralioii has Iwcn not only disappointing but disgruntling to patients 
who had been subjexted to such operations, only to l>c subsequently re 
licve-d b\ simple measures which had an ctiologic bcaniig on the condition 
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ROENTGENOl HERAPY 

Roentgenotlierapy has its advocates (Sicard, Ford, Kahlmeter) It is of 
some value m inflammatory conditions, although it has been suggested for 
use in hypertrophic arthnbs also Roentgenotherapy, it must be remem 
bered, is again but a form of symptomatic treatment Its effect is apparently 
induced through the analgesic properties of irradiation and the possible 
destrucbve effect of xrays on cells of the inflammatory exudate The sub 
ject has already been discussed m some detail (page 242) 

INTRAVENOUS INJECTION OV FOREIGN PROTEIN 

The intravenous in]ecbon of typhoid vaccine for its “foreign protein ef 
feet," with induction of fever, has its place, perhaps, m cases of ‘ lumbago,” 
myositis, and inflammatory processes about the intervertebral foramina, 
lumbar spine, or sacro iliac |Oints Tliese are the condibons in which focal 
infection may play an ehologic role Treatment with foreign protein in 
such cases, if employed at all, is logically indicated subsequent to eradica 
bon of focal sepsis 


MANIPULATION 

The manipulative treatment of low bach and sciabc pain has a bach 
ground disbnguished by both curative and harm provoking results It has 
been successfully employed for years However, the damage it may cause m 
some cases cannot be overlooked Many of us have encountered patients 
suffenng more senous damage and disability from such manipulation than 
from their previous disease 

Injury to the cauda equina and temporary or permanent paralysis of the 
limbs and of the function of the bladder and bowel may result Such dis 
astrous effects are most bkdy to devdop in patients who have some intra 
spinal lesion (a protruded intervertebral disk, neoplasm, or thickened hga 
menhim flavuni) wliidi has been overlooked as the ehologic factor With 
care in establishing the diagnosis before insbtuhng treatment, such con 
ditions may be readily discovered And by excluding this group of patients 
from manipulative treatment the dangers of the procedure are considerably 
minimized 

'File presumed purpose of manipulabon is to restore the normal range of 
spinal movements by breaking down adhesions resulting from sprains, by 
stretching spastic or contracted muscles, and by unlocking and obliterabiig 
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slips at the sacro-iliac joint It lias nc\cr been satisfactonh proved how 
ever that these things arc actualK accomplished Hie value of the pro- 
cedure must therefore be judged empincall) Manipulation ina\ be tned 
when chronic back strains (lumbosacral or sacro-ihac) exist or when slips 
at the sacro-ihac joint can be demonstrated particularlv if there is associa 
tion of the latter with spasm of back muscles bamstnugs or both Riches 
in England has reported successful results in about 90 per cent of the eases 
of sacro-ihac and chrome back strain treated b\ manipulation lie adds 
however that it must be followed bv efficient after treatment Pitkin 
Grav Gilcrecst and others in America have also urged manipulation as 
an effective measure of treatment of low back pain attnbutable to lumbo- 
sacral and sacro-iliac strains and sprains 

Manipulation mav be performed under anesthesia nitrous oxide supple 
mented bv ether mav be emplovcd to obtain maximum relaxation For 
those cxpcncnced in its use pcntotlial administered intravenous!) is an 
ideal anesthetic for this purpose Tlic actual steps of the manipulative pro- 
cedure van with different operators The method most commonlv cm 
plovcd IS the Baer maneuver csscntiallv flexion of the extended leg on the 
bodv to the fullest range possible in the given ease Sometimes it is pos 
siblc to bnng the toes of the flexed leg almost to the opposite side of the 
patients face frequentiv oiiU to an angle of degrees In eases with long 
standing contractures and possibK adhesions the maximum degree of 
flexion mav be attained onlv in two or three stages 

Others add to the abov c procedure forcible flexion of the spine rotaton 
movements of the pelvis to one side and the other and forcible hvpcr 
extension and lateral flexion of the spinal column 

Some prefer manipulation without anesthesia when possible Complete 
voluiitan muscular relaxation is an essential requisite and not alwavs casilv 
seemed llic procedure most frequentiv emplovcd is described b) Gilcrccst 
csscntiallv as follows 

\\ ith the patient Iving on liis back relaxed to a maxinuim degree the 
manipulator grasps m each hand the patients heel and ankle rocking the 
lower limbs on tlic pelvis slowlv and gaitl) with a rotators motion Ihc 
Catuslcn maneuver is tlicn perfonned Hie patient fixes the pelvis bv 
flexing one leg coiiiplctclv at the knee and hip with the other extended 
and hanging over the edge of the table Ilic manipulator then exerts pres 
Mire on the extended leg (m h\']>crcxtcnsion) while coiinteqjrcssiirc is 
cxeited on the 01 c which is flexed Ilic livpcrcxtcnsion nnneuver is then 
le-jxrale'd on the c pjKjsitc leg 

I or reducing saexo iliac slips and for releasing a sacro-ihac joint pre 
suiiuhiv Icxketl at extremes of its noruul range of luotiou the so-called 
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Pitkin lUJiicuver is earned out Cilcrccst deseribcs this manipulative pro 
cedure as follows 

Tlic patient is put on Ins side with the lower extremity ncirest to the table 
extended fully and the other one flexed at the knee Pressure is exerted down 
wards on the flexed knee while countcrprcssurc is put on the shoulder of the 
same side so ns to obtain a rotntion of tlic spine, clockwise of the pelvis and 
counterclockwise of the shoulders ihis same inincuvcr is repeated with the 
patient on the other side, changing the position of the legs Dunng this nia 
neuver, which must also be earned out gently but fiimU a definite snap is 
frequently felt by the patient and imv even be audible to bvstanders When this 
occurs the pain usually ceases instantly, the patient is complctclv relieved or mav 
feel only a soreness in the low back Tlic inmcmcnts of the back imincdiatelv 
become freer, and the patient delights in trying them out, and as soon as he 
gets off the table will, almost imanably, Ixnid fonvard, a movement winch he 
could not make previously, to see if he can reach to Ins shoes 

OPERATIVE TREATMENT 

Although conservative measures of treatment w'lll adequately relieve or 
cure most individuals suffering from low back pain, operative treatment is 
indispensable in a small pio[>oition of cases Tlic final decision as to the 
necessity for operation must of course be left to the judgment of the 
orthopedic surgeon, nevertheless, just when such aid should be enlisted 
must be clear to the physician 

We arc not concerned here with the technical phases of the various 
oijcratioiis that have been devised and suggested For those seeking such 
details we have included bibliographic references to conipiehcnsive papers 
describing the surgical technique of vanous operative procedures We are 
concerned here with a statement of the principles winch should govern the 
selection of patients for opeiafive treatment Tor no factor is more iinpor 
tant m determining the success of surgical treatment of low back conditions 
It IS, of course, as unreasonable to deny a patient the benefit of relief from 
operative treatment when be needs if, as if is to subject him to if when it 
IS ill advised 

Obviously, the proper selection of paheiits for operation, as for any other 
treatment is impossible without an accurate diagnosis llierc are condi 
tions in which operative treatment is indicated as soon as tlic diagnosis is 
established Among such conditions are protrusions of intervertebral disks, 
thickened ligamcnta flava, operable mtraspuial neoplasms, some eases of 
spondylolisthesis and probably most cases of tuberculous arthritis TJiesc 
conditions will be discussed in detail later We cannot urge too forcefiillv 
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the advisabilih of careful neurologic study for the exclusion of intraspmal 
lesions before arthrodesmg operations on the lower spine are perfonned 

There are on the other hand condibons causing low bach pam in 
which operatise treatment is to be largely asoided As a rule, consersatise 
treatment of chrome arthntis of the spine or sacro-iliac joints is more justi 
fiable than is surgical Such practice is applicable to botli hypertrophic and 
atrophic hpcs of arthntis Tliere are some exceptions to this rule such as 
adsanced but still painful sacro-diac or lumbosacral lesions in which the 
inc\itable but long dclared natural anhylosis should be anticipated We 
will refer to this phase of the subject more specifically m a discussion on 
spinal arthntis (page 4,9) Medical treatment will effect spontaneous 
fusion in most of these cases cxcutually producing either arrest of the 
disease or relief from ssmptoim Anotlicr reason for avoiding operation 
for such conditions is their tendency to progress beyond the confines of the 
circumscribed arthntic imoKcmcnt for which fusion mas at first seem 
advisable 

Patients with traumatic neuroses and other functional nervous states 
will obviouslv not be relieved bv operations on the spine Nor will patients 
with malignant lesions or constitutional affections benefit from surgical 
arthrodesis lliosc with low bach disability who arc engaged in legal ma 
neuvers to obtain financul settlement arc notoriously poor subjects for 
successful operative management Even when the condition unqucstion 
ablv demands it its success is more hkelv to be assured by watting until a 
salisfactorv financial settlement has been effected Surgical treatment is 
likewise out of the question for aged jpatients or for those who arc poor 
surgical nsks 

Tlic remaining patients in whom surgical operations arc sometimes indi 
cated arc those with localized traumatic hypertrophic arthritis affecting 
either the bodies of the vertebrae or tlicir aiticular facets and those with 
recurrent back pains caused by repeated strains and sprains which arc m 
duced largclv bv occupational stress and arc relieved by rest In the latter 
ease the object is to provide permanent fivation of the back by surgical 
arllirodesis Ilic indications for fusion in certain conditions of the saCTO- 
due joints will be discussed later (page 476) 

Catam specific ojxrralivc procedures arc indicated ni certain types of 
eases for example lamincctoim for excision of protruded disks thickened 
ligaincnta flava or intraspmal tumors Operations on the ihotibul band 
(Ober fasciotonn ) and krcibcrgs mvotoniy of the pvnfomiis muscle will 
lx: discussed later Ihc author has had no personal cxpcncnce with Hev 
nun s procedure of subperiosteal stripping of the gluteus maxiinus muscle 
and lus encountered no eases m which it lias been employed Arthrodesmg 
ojscrations arc the ones gcncralK required in the surgical treatment of most 
other low back coiiditium Ilic aim of the operation is of course to sta 
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bilize the m\olved joint pcnnanently, to free it from imtation, and thus 
relieve it from pain In lesions of the arbcular facets (causing pressure on 
nerve roots), decompression of the intervertebral canal by facetectomy may 
be demanded 

Obviously, the site of the lesion responsible for the pam must be well 
localized either to one or both sacroiliac joints, or to the lower lumbar or 
lumbosacral area As Compere says, “Tlie operation of trisacral fusion is 
m the nature of a shot gun procedure and sliould rarely be advised 

When ail the facts are considered, the indications for surgical arthrodesis 
for low back pam are rather few and the employment of operative treatment 
IS called for infrequently Nevertheless, it is a phase of treatment fraught 
witli potentialities for much good or harm 

Operation should be decided upon and performed by one with evpcri 
ence As Compere says ‘ Tlie judpnent and skill of the orthopedic surgeon 
may be measured by his ability to select, from the great numbers of pa 
tients who consult him because of symptoms of low back pain, those with 
real indications for operative treatment His courage may be shown either 
in refusing to petfonn an operation when it is urged that he do so and 
his conscience and judgment say ‘no,’ or in his determination to operate 
when he is convinced that only by such a procedure can the patient be 
cured " He points out tliat of 2,242 patients who came to the University of 
Chicago clinics seeking relief from low back pain, only 76 (34 per cent) 
were subjected to operative treatment Tins indicates an attitude of con 
senatism which is, fortunately, quite generaly practiced by those with 
extensive experience 
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the ad\isjbiht\ of careful neurologic studj for the exclusion of iiitraspmal 
lesions before arthrodesmg operations on the lo\\er spine are performed 

Tlicre are on the other hand conditions causing low bach pain in 
which operati\e treatment is to be la^el) asoided As a rule conscr\ati\c 
treatment of chronic arthntis of the spine or sacro-iliac joints is more justi 
liable than is surgical Such practice is applicable to both hypertrophic and 
atrophic t\pes of arthntis There are some exceptions to this rule such as 
adsanced but still painful sacro-iliac or lumbosacral lesions in which the 
incsitablc but long delayed natural anhjlosis should be anticipated ^\c 
wall refer to this phase of the subject more specificallj in a discussion on 
spinal arthntis (page 459) Medical treatment ynll effect spontaneous 
fusion in most of these cases cscntuall) producing cither arrest of the 
disease or relief from ssmptoms \nother reason for ayoiding operation 
for such conditions is their tendency to progress bc)ond the confines of the 
circumscribed arthntic imolvement for which fusion maj at first seem 
adyisablc 

Patients yyith traumatic neuroses and other functional ncryous states 
yyill obyiousK not be rehesed b\ operations on the spine Nor yyill patients 
yyith malignant lesions or constitutional affections benefit from surgical 
arthrodesis Tliosc with low bach disability who arc engaged m legal ma 
neuyers to obtain financial settlement are notonouslj poor subjects for 
successful operative management Eyen yyhen the condition unquestion 
ably demands it its success is more likely to be assured bv yyaiting until a 
satisfacton financial settlement has been effected Surgical treatment is 
likewise out of the question for aged patients or for those who are poor 
surgical nsks 

Tlic remaining patients in whom surgical operations arc sometimes mdi 
Gated arc those with localized traumatic hypertrophic arthritis affecting 
either the bodies of the vertebrae or their articular facets and those with 
rcairrcnt back pains caused bj repealed strains and sprains vshich arc m 
dticcd largcl) bv occupational stress and are relieved b) rest In the latter 
ease the object is to provide pcnnanait fixation of the back bv surgical 
aithrodcsis Ihc indications for fusion in certain conditions of the sacro- 
iliac joints will be discussed later (page 4-6) 

Catam specific operative procedures arc indicated in certain t>i>cs of 
eases for example lainincctom) for excision of protruded disks llnckcncd 
hgaincnta flava or mtraspinal tumors Operations on the iliotibial band 
(Olicr fasaotonu) and Irabcrgs mjotoiii} of the pvnforiins muscle wall 
be disaisscd later Ilic autlior has lud no pcrsoiul experience with Hev 
man s procedure r f subpciiostcal stripping of the gluteus inaximus imiscle 
and has encountered no eases m which it lus been employed Vrtlirodcsn g 
ojscntions arc the ones gcncraltv required m tlic surgical treatnient of most 
other low back conditions IIic aim of the oj>cration is of course to sta 
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bilize the imoUcd joint pennanently, to free it from irntation, and thus 
rehe\e it from pain In lesions of the articular facets (causing pressure on 
nerve roots), decompression of the intervertebral canal by facetectomy may 
be demanded 

Obviously, the site of the lesion responsible for the pain must be well 
localized cither to one or both sacroiliac joints, or to the lower lumbar or 
lumbosacral area As Compere says, ‘The operation of trisacral fusion ts 
m the nature of a shot gun procedure and should rarely be advised 

When all the facts are considered, the inditations for surgical arthrodesis 
for low bach pain are ratlier few and the employment of operative treatment 
IS called for infrequently Nevertheless, it is a phase of treatment fraught 
with potentialities for much good or liami 

Operation should be decided upon and pcrfomied by one with evpen 
ence As Compere says Tlie judgment and shill of the orthopedic surgeon 
may be measured by his ability to select, from the great numbers of pa 
tients who consult him because of symptoms of low bach pam, tliose with 
real indications for operative treatment His courage may be shown either 
in refusing to perform an operation when it is urged that he do so and 
his conscience and judgment say ‘no' or in his determination to operate 
when he is convinced that only by such a procedure can the patient be 
cured ” He points out that of 2,142 patients who came to the University of 
Chicago clinics seehing relief from low bach pain, only 76 (3 4 per cent) 
were subjected to operative treatment Tins indicates an attitude of con 
servatism which is, fortunately, quite generaly pracbced by those with 
extensive expenence 
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CHAPTER XXXV 


THE CAUSES OF LOW BACK AND SCIATIC PAIN 

Classification 


A classification of all the factors that ma) cause low back or sciabc pain 
would make up a long list of extremely dnerse pathologic conditions Aim 
mg for a practical rather than an encjclopcdic discussion, we have limited 
our consideration to those conditions most likely to be encountered b) the 
general practitioner 

I Strains and sprains 
II Postural strain 
III Artlmtis 

IV' Tibrositis (mjofascitis) 

\' Congenital anomalies 
V'l Abnomialities at the sacro-iliac joints 
V'll Affections of the pjiifomus muscle 
\ III Contracture of the iliotibial band 
IX Abnormalities of the scrtcbral articular facets 
\ Lesions of the lumbar interxcrtebral disks 
\I ITiickencd ligamcnta flasa 
XII 1 umors — rheumatism rcrjuiniig morphine ' 

XIII Miscellaneous 
I racturcs 

Dorsolumbat sprains 

Pressure from lesions in the pcUis and rectum 
Constitutional diseases 
I oxic factors 

Pninarx (idiopathic) sciatic neuritis and herpes zoster 
V'ascular diseases 
Punctional nersous states 
Malingering 

Ilicsc topics will be discussed m the chapters that follow 




CHAPTER XXXVI 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

I Muscular and Ligaljentous Strains and Sprains 


Strains of the back are probably the most common single cause of low 
back disability encountered in ofRce and m clinic practice Lumbosacral 
strains are far more frequent than sacro iliac Tliey may develop suddenly 
and acutely, particularly among those engaged in strenuous occupations 
Tlie back may be strained dunng a fall, it may be wrenched slipping or 
while lifting a heavy object, or dunng any physical activity which involves 
mobon at the lower back Even the most tnvial activity, such as stooping 
to lace a shoe may precipitate a strain of the back, nor does the degree of 
trauma necessanly determine the seventy of the symptoms 
The pain may be agonizing from the start, so that the patient cannot 
straighten out when he stoops and must be helped to bed In most cases^ 
however, the pain at the onset is not so severe Perhaps it is only a “stitch 
in the back, which abates within the next hour or two It recurs later, how 
ever, as a dull ache, aggravated by motion, and gradually increasing in 
seventy as the patient continues at Ins customary activity The pain may 
never become totally disabling, on the other hand, it may gradually in 
crease to such proportions as to mcapiacitate the individual and force him 
to bed 

In milder cases the pain may be confined to the back When more severe, 
it may affect a large area of the lower lumbar region, and be most acute 
over one side of the lumbosacral or sacro iliac area In such cases, tlie pam 
frequently extends into the thigh and leg With lumbosacral involvement 
the radiation is most likely to be along tlic posterolateral aspect of the 
thigh and leg, to the external malleous and dorsum of the foot With 
sacro iliac involvement the pain is more likely to extend to the buttocks, 
the postenor aspect of the thigh, and the adductor regions However, these 
modes of pain distribution are not diagnostic 

Following several attacks of low back and sciatic pam, the pain in the 
leg may persist after the backache has entirely disappeared In these cases, 
the patient is more than likely predisposed to frequent strains because or 
447 
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some undcrhing chronic pathologic process in tlie inters crtebral [Oints 
uitli scscrc root imtation Such strains of course, clear up more readil) 
linn the effects of the more chronic joint lesion 

WHien acute the pain m the back is gcncrallv of a sharp lancinating 
t\pe there is also a burning sensation along the thigh and leg when re- 
ferred pain coexists Tlic backache is a^rasated by motion and largcl) 
rcliescd bv rest although attempts to turn in bed inaj cause discomfort 
In bed the patient is likeK to assume the position of maximum relaxation 
that IS with the bods hips and knees modcratclj flexed and the knees 
supported b\ pillows 

Tlie ob|Ccti\e findings depend on the sexenty of the condition and on 
llic site chieflx affected Tlie patient may stand with the body bent for 
ward unable to straighten because of pain Tlicrc is gcncnllj a list to one 
side — sciatic scoliosis — directed cither toward or away from the affected 
side Usuallv there is marked muscle spasm With lumbosacral imohc 
incnt the normal lumbar lordosis may be entirely obliterated Tlie flat 
rigid low back which docs not permit motion in anv direction because of 
pam IS characteristic of the more scxcrc eases Tenderness mav be cheifcd 
m such eases on pressure oxer the affected area and with lumbosacral 
lesions not lufrcqucntlv to a lesser extent on the opposite side loo Tender 
ness mav also be elicited over the gluteal muscles and posterior aspect of 
the thigh Straight leg raising (Lasegue sign) flexion and Inpcrc-xtension 
of the hip arc limited and cause acute pain 

In milder eases all of these signs arc less pronounced A himlcd range of 
motion mav be possible but it causes pam both over the affected region 
in the back and along the leg corresponding to the area of distnbution of 
referred pain hen the strain is confined to the sacro iliac region forward 
bending nuv be more free as the patient sits with the hamstrings relaxed 
I he Lasegue sign is most hkclv to lie confined to the affected side in sacro- 
iliac lesions it is bilateral though more pronounced on the affected side 
m lumbosacral strains Compression of the ilia with the patient Iviiig on 
his side and pressing the spines of the ilia downward and outward as lie 
lies in the supine position may elicit jxiin m sacro iliac strains but causes 
no discomfort with lumbosacral imolvcincnt 

l»\inOLOG\ 

It IS jssuintd that sprains of Hit Ixick represent actual tears of tlie 
muscles hgamtiits or joint capsule and that strains do not Actually it 
IS diflicuit to diifcicntntc chiiicallv those eases in which hganicntous tears 
have occuritd and those in which llicv luve not It is ciitirelv jHissiblc that 
all stiJiiis of truiiiutic origin wlneli art sudden in onset have is their bisis 
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actual rupture of some fibers of the ligaments or jomt capsule It is wiser 
to assume that it is so m the eases showing se\crc low bach disability and 
to treat the patient accordingly from the start In this wav he is given the 
chance to forestall serious chronic disability which is so likely to follow 
inadequate treatment 

As the work of Stemdicr indicates the referred pain in some cases prob- 
ably results from irritation of branches of the posterior divisions of the 
Spinal nerves supplying the affected hgaincnts, with rcfle\ effects mediated 
through the anterior divisions of the spinal nerves of the same segmental 
distribution In otlier cases, particularly with low lumbar or lumbosacral 
lesions, tlie referred pains may be the result of direct irritation of the fourth 
and fifth lumbar nerve roots by an exudate or synovitis of the corresponding 
inten ertebral joints 

Sprains of the back may be associated with arthritic changes m the spine, 
or congenital anomalies, or preexisting postural strain of long duration, all 
of winch factors increase greatly the susceptibility of the back to sprains 
from causes which otherwise would produce little damage When the 
trauma has been severe, the sprain may be associated with a fracture at the 
point of ligamentous attachment to the bone 

Rocntgenographic examination is important in establishing the existence 
of arthntis, lesions of tlie articular facets, fractures, congenital anomalies, 
and the like The discovery of such associated lesions not only clarifies the 
prognosis, but may alter the procedure m treatment 

TREATMENT 

Proper treatment instituted immediately after the onset of the condition 
IS most likely to prevent recurrent, chronic disability which is otherwise 
likely to develop 

If the symptoms are at all pronounced, rest in bed should be insisted 
upon In the more severe, acute cases rest is not only imperative, but gen 
erally welcome to the patient Tlie bed should be made firm fay means of 
a fracture board inserted between the mattress and spnng A position of 
muscular relaxation with the knees flexed and supported by pillows, af 
fords some relief from pain In the acute stages tlie lumbar spine should 
be maintained m the position of maximum comfort for the particular pa 
tient Some patients fed better with the lower back m a position of slight 
flexion, others are more comfortable with support by a lumbar pad 

Heat applied to the back, either by baking or hot fomentations once or 
twice a day, and light massage arc distinctly helpful For this reason nnmo 
bilization with a plaster cast which precludes the employment of heat is 
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some undcrUuig chrome pathologic process m the lntcr^e^tebral joints 
with sc%crc root irritation Such strains of course, clear up more rcadilv 
than the effects of the more chronic joint lesion 
Wlicn acute the pam in the back is gencrallv of a sharp lancmalmg 
l\-pc there is also a burning sensation along the thigh and leg when re 
ferred pain coexists llie backaclic is a^rasated bj motion and largel) 
rchc\cd b\ rest although attempts to turn in bed inav cause discomfort 
In bed the patient is like!) to assume the position of maximum relaxation 
that IS with the bodv hips and knees moderately flexed and the knees 
supported bv pillows 

Ilie objcctne findings depend on the sexcrity of the condition and on 
the site ciiicfls affected Tlic patient mas stand with the body bent for 
ward unable to straighten because of pain There is generalh a list to one 
side — sciatic scoliosis — directed either towxird or away from the -iffccled 
side Usualh there is marked muscle spasm With lumbosacral imohc 
nicnt the normal lumbar lordosis may be entirely obliterated llic flat 
rigid low back which does not permit motion in any direction because of 
pam IS characteristic of the more scxerc eases Tenderness mav be elicited 
m such eases on pressure oxer the affected area and with lumbosacral 
lesions not mfrequentU to a lesser extent on the opposite side too Tender 
ness mav also be elicited over the gluteal muscles and posterior aspect of 
the thigh Straight leg raising (Lasegue sign) flexion and hvpcrextcnsion 
of the hip arc limited and cause acute pain 

In milder eases all of these signs arc less pronounced A limited range of 
motion mav be possible but it causes pam both over the affected region 
111 the back and along the leg corresponding to the area of distribution of 
referred pam \\ hen tlic strain is confined to tlic sacro-ihac region fonvard 
bending mav be more free as the patiait sits with the hamstrings relaxed 
Hie Lasegue sign is most likclv to be confined to the affected side m sacro- 
iliac lesions it IS bilateral though more pronounced on the affected side 
m hiinbosacral strains Compression of the ilia with the patient hmg o<* 
his side and pressing tlic spines of the ilia downward and outward as he 
lies m the supine position may chat pain in sacro-iliac strains but causes 
no discomfort with lumbosacral involvement 

PAT nOLOC\ 

It IS assiiuied that sprains of the back represent actual tears of th*- 
uiuvclcs ligaments or joint eapsulc and that strains do not Actuallv d 
IS difficult to differentiate ciniicullv those eases m wliicli ligamentous tears 
luve occtuie-d and those iii which thev hue not It is cnlirclv jxissiblc thd 
all strains of trauiiutic origin which arc sudden m onset have as their Ixisis 
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actual rupture of some fibers of the ligaments or joint capsule It is wiser 
to assume that it is so in the cases showing severe low back disability and 
to treat the patient accordingly from the start In this wav he is given the 
chance to forestall serious chronic disabihtv which is so hkelj to follow 
inadequate treatment 

As the work of Steindlcr indicates, the referred pain m some cases prob 
ably results from irritation of branches of the posterior divisions of the 
spinal nerves supplving the affected ligaments, with reflex effects mediated 
through the antenor divisions of the spinal nerves of the same segmental 
distribution In other cases particularly with low lumbar or lumbosacral 
lesions the referred pains mav be the result of direct irritation of the fourth 
and fifth lumbar nerve roots by an exudate or svnovitis of the corresponding 
intervertebral joints 

Sprains of the back mav be associated vvath arthntic changes in the spine 
or congenital anomalies, or pre existing postural strain of long duration, all 
of which factors increase greatly the susceptibility of tJic back to sprains 
from causes which otherwise would produce little damage VVlien the 
trauma has been severe, the sprain may be associated with a fracture at the 
point of ligamentous attachment to the bone 

Roentgenogiaphic e.\amjnation is important in establishing the existence 
of arthntis, lesions of the articular facets, fractures, congenital anomalies 
and the like The discovery of such associated lesions not only clarifies the 
prognosis, but may alter the procedure m treatment 

TREATMENT 

Proper treatment instituted immediately after the onset of the condition 
IS most likely to prevent recurrent, chronic disability which is otherwise 
Iikel) to develop 

If the symptoms are at all pronounced, rest in bed should be insisted 
upon In the more severe, acute cases rest is not only imperative, but gen 
erally welcome to the patient The bed should be made firm by means of 
a fracture board inserted between the mattress and spring A position of 
muscular relaxation, with tlie knees flexed and supported by pillows, af 
fords some relief from pain In the acute stages the lumbar spine should 
be maintained in the positron of maximum comfort for the particular pa 
ticnt Some patients feel better with the lower back m a position of slight 
flexion, others are more comfortable with support by a lumbar pad 

Heat applied to the back either by baking or hot fomentations once or 
twice a day, and light massage are distinctly helpful For this reason immo 
bihzabon with a plaster cast which precludes the employment of heat is 
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generally ii)ad\jsab]e \\Tien necessai}, fixation of the spine b) finn strap 
ping with adhesu e plaster is suffiacnt 

In acute stages no attempt should be made to correct forcibly the ab- 
normal postural attitudes encountered They arc the result of muscle 
spasm and constitute a temporaiy protectixe measure against pain and fur 
ther irritation As tlie muscle spasm subsides tlirough prolonged rest, the 
scoliosis and other acute postural defects disappear 
7 o aid the resolution oi muscle spasm, « hen it is marked, and nhen it 
docs not yield to rest and immobilization alone, gradual head and leg 
traction with weights and adhcsixe plaster strapping mav be indicated Pam 
and muscle spasm should not be increased thereby, if they are, the weights 
should be reduced or traction entirely discontinued 
Analgesics codeine when necessary, and sedatnes are generally useful 
during the most acute phase of the process 

Rest in bed may be required for only a few days in the mild cases, or for 
ttCcLs or for two or three months, in more severe or recurrent cases with 
a histon of prexious attacks which were inadequately treated When the 
patient becomes ambulatory he is fitted with the proper t\pc of support 
designed to maintain immobilization of the affected region of the spine 
Tot lumbosacral lesions a wide lumbosacral belt or brace is required For 
xxomcn the brace may be mcoiporatcd in a front laced corset 
Phvsiotlicrapy is continued until the active process has entirely subsided 
At that time postural exercises are instituted to correct any existing postural 
d(i\ijiions Static defects m the feet arc corrected with proper shoes and 
supports until plwsiologic postural correction lias been effected 
In the mure resistant cases, patticulaily for those patients who first ap 
pear for treatment some time after the onset of the miury, prolonged rest, 
plnsiothcrapy and traction may be required Manipulation under anes- 
thesia mav be helpful It is difficult to predict, however, )ust when nia 
nipulalion may help and when it may not Probably the best indication of 
the need for it is chronic persistent muscle spasm in the back as well as m 
the hainstnngs It is important to make sure that no lesion exists at the 
intervertebral foramen or the intervertebral disk licforc manipulation is 
attempted lest mote liann tlian good be done 
Wlicn chronic disability is due to distinct, localized patliologic changes 
at the lumbosacral or saao-iliac aiticubtions winch predispose to recurrent 
exacerbations of low back strain, bony fusion- — arthrodesis — of the affected 
jOmts IS likely to be succcssfut Before surgical treatment is attempted how 
ever, it IS well to make sure tliat the conservatne plan of Ircatincnt has 
been pciscvcrmgU followed 5'ith scnipulous attention to detail It is onb 
"hen these measures luve itcen conscientiously tried and found ineffee 
tivc tlut surgical arthrodesis 11 entirely (ustiffablc Die decision as to the 
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advisability of opcratne fusion must be entrusted to an expenuiced, com 
petent orthopedist, preferably to one who is conservatne m his attitude 
touard surgical arthrodesis indicated, operative treatment may 

yield extremely gratifying, pemianent relief of recurrent disability It is 
understood, of course, tliat careful diagnostic exclusion has been made of 
those conditions causing low back pam, to be desenbed later, that demand 
purely surgical management In other cases, the attitude of most physicians 
and orthopedists intimately acquainted with the problem is to turn toward 
surgical arthrodesis more and more caubously 
In the consideration of persistent, chronic disability following in|urv 
tliought must be given to the possibility of the existence of a traumatic 
neurosis, which will, of course, not yield to treatment directed to the back 
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CHAPTER XXXVII 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

II Postural Strain 


Chronic postural strain exerted on the muscular and ligamentous structures 
of the lower back is among the most common causes of low backache and 
sciatic pain , 

The background in almost all such cases is a musculature that is made 
quate for the demands upon it The body form is disturbed by failure of 
balance, whereupon secondary conditions, botli extrinsic and mtnnsic de 
relop and complete the ricious circle < atr ^ 

The postural disturbances caiismg such backache may start rrith fiat teet 
or ptonalion, rvhich leads, iii turn, to secondary postural strani iii all groups 
of muscles used coordinatcly in walking and maintenance of posture the 
muscles of the legs, gluteal regions, and back Tlic condition may be in 
duced or aggravated by many lactois such as corpulence, occupational 
orercxertion, or by disease processes which cause pain and protective over 
tension in tire muscles of tlie legs or back Kerr discussed in groat e ai 
and illustrated clearly the effect of obesity rvilh a sagging or protuberant 
abdomen, rvhich by cireiting an excessive dorvnrvard pull leads to moaoular 
overfahgue, strain on the ligaments supporting llie lumbar spine, and back 
ache An occupabonal postural strain induced by standing for long hours nr 
a stooping positron, IS exemplified best by dentists and surgeons who are not 
infrequently subiect to such low back disabilities Tire postural strain niaj 
ongmate in any part of the lower limbs or back and inav be secondarr to 
congenital or acquired disease, or to defomnty in Hie bom muscular, or 

ligamentous structures , , . x rr s. 

Regardless of the nature of Uie pnmaiy postural defect, its effect, so fa 
as the production of low backache and scrahe pan. ,s concerned is inuscnkr 
orerfatigne The latter may aggrarale the initial postural disturbance, 
producing strain on ligaments all about the Imxer spine and sacro ■ |omts 

Tlieresulhug manifestations at first barely perceptible gradnalh become 
more dislnrb.n| and intense Pam may ongmate directly m the nmsclcs o 
ligaments imoLd, particulailv m those -.round the amcnlahons of U.c 
453 
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lower back But if the process is of long standing and neglected pain iiiaj 
be referable to mechanical strain at the |Oints of the low cr spine particularly 
at the intcr\ertebral joints where pressure exerted on ncr\e roots may 
produce h-pical sciatic pain Hypertrophic arthritic changes at the inter 
\ crtebral joints perhaps induced by postural trauma increase the likelihood 
of nene root m\ohement and thereby the degree of disability 
GcncralR the symptoms appear insidiously and without cause so far as 
the patient can tell Tire discomfort is generally inconstant appearing inter 
mittcntly in waning degrees of sc\enty 

Mam SNStemic factors — suchasancmia inanition or obesity general bod\ 
o\erfatigue from exccssne physical exertion nersous or mental strain and 
dcbihtx induced by acute illness or chronic infection arc espcciallv prone 
to bring on disability We arc excluding for the moment the effects of 
muscular strain from acute trauma which may light up the symptoms of 
chronic postural strain hitherto barely perceptible 
Such patients complain rather ficquenth of a dull ache or a tired feeling 
m the lower back seldom of sexcrc pain As a rule the discomfort is con 
fined to the low back and it is frequently bilateral It may be most marked 
directly o\ cr the lumbosacral junction or over the sacro iliac region depend 
mg on the point of maximum stress Tlic symptoms may be most pro- 
nounced towurd the end of the day especially after a Jiard day s work or 
if the patient gets tired In tliat case he inav be Tchc\cd b\ King down or 
by resting \ tired feeling or dull pain may be projected to the gluteal 
regions the thighs the back of the knees or the caKcs in more sc\ ere cases 
typical sciatic pain may occur 

Muscle spasm is discernible only intlicscycrc more acute eases Without 
exception yanous types of postural abnormalities arc encountered Ihcy 
may not be glaring and may indeed be casiK missed in some eases if tlic 
examiner docs not look for than deliberately In others the posture is olv 
mousK poor Ihe patient stands with head forward shoulders drooped 
chest flat alxlomcji protruding and the lumbar spine ni marked Inpcr 
c-xtcnsion Ihe feet arc pronated and the l«)dy weight rests largely upon the 
heels loo many of such gross postural defects arc taken for granted at d 
hardly considered in rcbtiou to the Io\y back disability Disregarding the 
obyious relationship between such gross postural defects and the Ixickaclit 
the plnsician too often iiinMttingU focuses his attention on the patients 
tonsils — if they arc still present — and orden than remoytd with mcyitahle 
disapixnntmcnt later 

In most case’s some tcndancss in the loyya back may lie elicited on deep 
pressure the point of nuviniuiii taidcmcss depending again on the site of 
maximum slraiii Ccncrally there is pam at the hmiliosjcral region on In 
IJCKrxfcinion of the spine or hips but less discomfort on fonyard I)cndin» 
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As a rule there is fu}l frcedoin of aH motiORS at tlie lower back, except m 
more sc\crc eases in which muscle spasm may limit somewhat forward 
backward, or lateral motion 

If the strain is largely at the sacroiliac joints or ligaments, lateral com 
pression applied at the anterior supenor spines of the iha or pressing the 
spine downward and outward, as the patient lies supine may reproduce 
the pam of wliicii the patient complains Definite tenderness over the 
lower portion of the sacroiliac joints, elicited by pressure through the 
rectum aids in localizing the process to the sacro iliac joints Otherwise the 
manifestations of lumbosacral and sacro iliac strain may be quite similar 

Evammation of the back may yield entirely normal findings Tlie diag 
nosis may then have to rest on the history and the existence of a source 
of postural strain Such a diagnosis must be confirmed by a therapeutic 
test consisting of correction of the suspected postural error with relief from 
symptoms 

The general medical examination may reveal significant associated condi 
tions winch contnbutc to loweimg of the patient s general threshold to 
fatigue and pain 

Roentgenograms of tlic spmc, winch should include at least antero 
posterior and lateral views and, preferably, oblique views also, are generally 
negative, but there may be evidence of congenital anomalies, which are not 
infrequent among this group, or mild secondary arthritic changes It is 
important not to be misled by such anomalies which, though perhaps pre 
disposing to postural strain, may cause no trouble otherwise 

TREATMENT 

Treatment of this type of low back disability obviously requires correc 
bon of the causative postural error When tlie symptoms have been severe 
and in advanced cases, tlie patient requires a preliminary period of rest 
m bed, not only to relieve tlie strain on the lower back itself, but to relieve 
him of general fabgue which may be the real precipitabng factor in the 
disability Attention to the general condibon of the patient is as important 
in bringing about relief as correction of the causative postural error Cor 
rection of any factors conbibuting to general debility — anemia, under 
nutnbon, nervous exliaustion — must be earned out Wliile in bed, the 
pabent may be relieved by a pad supporting tlie lumbar spine, and a pillow 
supporting tlie knees in flexion \Vhen obesity is a factor, a low caloric diet 
IS msbtuted Endocrine abnonnahbes should, of course, be corrected, 
whether they contnbute to the obesity or not ^Vhlle the obesity is being 
treated, temporary support of the abdomen by means of an abdominal belt 
may yield staking amelioration of the symptoms 
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lower back But if the process is of long standing and neglected, pam may 
be referable to meclianical strain at the joints of the low er spine, parhcularly 
at tlie intervertebral joints, where pressure, everted on nerve roots, may 
produce tvpical sciatic pam Hypertrophic arthritic changes at tlic inter 
vertebral joints perhaps induced by postural trauma, increase the likelihood 
of nerve root involvement, and thereby the degree of disability 

Gcnerallv , the symptoms appear insidiously and without cause, so far as 
the patient can tell The discomfort is generally inconstant, appearing inter 
mittentl) in varving degrees of seventy 

Manv svstenue factors — such as anemia, inanition or obesity, general bodv 
ovcrfatigue from excessive physical everbon, nervous or mental stnin, and 
dcbilitv induced by acute illness or chronic infection, are espcciallv prone 
to bring on disability We are excluding for the moment the effects of 
muscular strain from acute trauma, which may light up the sviriptoms of 
chronic postural strain hitherto barely perceptible 

Such patients complain rather frequentiv of a dull ache or a bred feeling 
m the lower back seldom of severe pam As a rule the discomfort is con 
fined to the low back and it is frequentU bibtcral It mav be most marked 
dircctlv over the lumbosacral junction or over the sacro-ihac region, depend 
ing on the point of maximum stress Tlie symptoms may be most pro- 
nounced toward the end of the dav cspcciallv after a hard days work or 
if the patient gets bred In that case he mav be relieved bv Ivmg down or 
bv resting A bred feeling or dull pam mav be projected to the gluteal 
regions the thighs the back of the knees or the calves, in more severe cases 
tvpical sciatic pam mav occur 

Muscle spusin is discernible only in the severe, more acute cases Without 
exception vanous tvpcs of postural abnonnalitics are encountered lliey 
mav not be glaring and mav indeed, be easily missed m some cases if the 
cxainmcr docs not look for them deliberately In others the posture is ob- 
viouslv poor Hie patient stands viilh head fonvard, shoulders drooped 
chest flat abdomen protruding, and the lumbar spine in marked Injicr 
extension Ihc feet are pronated and the body wciglit rests largclv upon the 
heels loo many of such gross postural defects arc taken for granted and 
liardlv considered in relation to the low back disability Disregarding the 
obvious rcbtionship between such gross postural defects and the backache 
the jihvsiciaii tcx> often niivvittingU focuses his attention on the jiaticnl s 
tonsils — if tlicv arc still present — and orders them removed, walh inevitable 
disappointment later 

In most cases some tenderness in the lower back mav be elicited on deep 
jirc-ssiuc, the point of maviimnn tenderness depending again on the site of 
maximuui strain Gcnerallv there is pam at the lumlxisacral region on In 
jvcrcxtciuion of the spine or hips, but less discomfort on forward Ixindiiig 
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As a rule tlierc is full freedom of all motions at the lower back except in 
more severe cases in wlucli muscle spasm may limit somewhat forward, 
backward, or lateral motion 

If the strain is largely at the sacro iliac joints or ligaments lateral com 
pression applied at the anterior supenor spines of the iha or pressing the 
spine downward and outward, as the patient lies supine ma) reproduce 
the pam of which tlie patient complains Definite tenderness over the 
lower portion of the sacroiliac joints, elicited by pressure through the 
rectum, aids m localizing tlie process to the sacro iliac joints Otherwise the 
manifestations of lumbosacral and sacro-iliac strain may be quite similar 

Examination of the back maj jield entirely normal findings The diag 
nosis may then have to rest on the historv and the existence of a source 
of postural strain Such a diagnosis must be confirmed by a therapeutic 
test consisting of correction of the suspected postural error with relief from 
sjmptoms 

Tlic general medical cxanunation ma) reveal significant associated condi 
tions which contnbute to lowering of the jiatients general threshold to 
fatigue and pam 

Roentgenograms of the spine, which should include at least antero- 
posterior and lateral views and, preferably, oblique views also are generally 
negative, but there ma) be evidence of congenital anomalies, which are not 
infrequent among this group, or mild secondary arthritic changes It is 
important not to be misled by such anomalies which, though perhaps pre 
disposing to postural strain, may cause no trouble otherwise 

TREATMENT 

Treatment of this t)pe of low back disability obviously requires correc 
tion of the causative postural error ^VheIJ tlie sjmptoms have been severe, 
and m advanced cases, the patient requires a preliminary period of rest 
in bed, not only to relieve the strain on the lower back itself, but to relieve 
him of general fatigue which may be the real precipitating factor in the 
disability Attention to the general condition of the patient is as important 
in bringing about rehef as correction of the causative postural error Cor 
lection of any factors contributing to general debility — anemia, under 
nutntion, nervous exhaustion — ^must be earned out ^Vhlle in bed, the 
patient may be relieved by a pad supporting the lumbar spine, and a pillow 
supporting the knees in flexion When obesity is a factor, a low calonc diet 
IS instituted Endocrine abnormahbes sliould, of course, he corrected, 
whether they contribute to the obesity or not Wlnle the obesity is being 
treated, temporary support of the abdomen by means of an abdominal belt 
ma) yield stnking amelioration of the symptoms 
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W hen rest in bed is umicccssan or impossible a properly fitted belt dc 
signed to immobilize adequateU tlic affected region of the spine brings tcin 
porau relief of ssmiptoms For women a padded brace inaj be incorporated 
m the corset 

Baking and massage of the muscles should be cinplos ed Static abnorinah 
ties in the feet must be corrected Wedging of the heels to compensate for 
pronation and the use of properU fitted supports for the arches mmmn/c 
the effect of static foot strain 

But the ultimate aim in the treatment of these patients is restoration of 
plusiologicalU noniial posture Tins is accomplished by exercises aimed at 
restoring nonnal bodv mechanics In older patients m whom postural re 
education mas for one reason or another be difficult or impossible postural 
correction througli permanent use of supports niaj be indispensable 
Postural rehabilitation is practical for \oungcr patients But m an\ case it is 
a long range program requmng from the patient cooperation based on 
understanding of the aim of treatment and the means b\ which it may be 
accomplished Success of such a plan requires intelligent and willing co- 
operation bch\ccn patient plusician and competent enthusiastic plnsio- 
thcrapist — a state more casiU described than reached But the reward is 
relief of svmptoms cientuaJ discard of supporting apparatus for the back 
and feet and insurance agamst rccunencc 
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CHAPTER XXXVIII 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

in Arthritis 

IV FiBROsms (Myofascitis) 


ARIIIRIIIS 

Arthritis m the lumbar or lumbosacral regions constitutes another common 
cause of low back pain met in general practice Tlie arthritis may be of the 
atrophic t>pe, in which case it is generally part of a widespread process or 
it may be of the hypertrophic t\pc, occuning for the most part, after 
middle age 

In tlie former ease tlierc is an lllflanlnlator^ and exudative reaction in the 
periarticular soft tissues and atrophy of cartilage and bone Partial destruc 
tion of the articular cartilage or some degree of secondary hypertrophic 
change may occur In ad\anccd stages ankylosis at the mter\crtebral ]oints 
(articular facets) may take place The paravertebral ligaments are frequently 
affected early by the pathologic process, so that they may be invohed long 
before there is any demonstrable roentgenologic evidence of involvement 
of the spine itself This ty pe of spinal arthntis lias alreadv been discussed 
(page 113) 

Hypertrophic arthritis, with spurring at the margins of the vertebral 
bodies, IS seen often m roentgenograms of the lower spine, but the condi 
tion frequently produces no disturbing symptoms When low back pam 
results m such cases it is probably produced bv strains scconda^ to the 
arthnhc defect Hypertrophic artluitic cliaiiges m the lower lumbar spine 
or at the lumbosacral luncbon with spurring at the margins of tliese verte 
brae, may actually be only the secondan effect of some other, rnore funda 
mental cause chronic degenerative destruction of the related intervertebral 
disk, long standing postural defects, traumatic sprains with fracturing ot 
tlie bone at the points of ligamentous attachment, and so on 
Although spurrmg at the n.a.g.m of U.e aertebial bod.es resulting front 
h>pcrttopluc arthritic changes, is the most glaring pathologic defect eridcnt 
m roentgenograms of the spine, arthntis affecting the margins o o i 
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the Ncrtcbrac is not likeU to be confined to tiiat area to the exclusion 
of similar invohcmcnt of the articular facets Not onlv is the latter mvohc 
nicnt a not infrequent accompaniment but probabU the most significant 
in causing pain Tlie hvpcrtrophic spurs uitli the associated unolscmcnt of 
the longitudinal ligaments max contribute to the discomfort confined to 
the back But the root pains responsible for the associated sciatic pain arc 
largeh the result of pathologic changes at the facets or s)novitis at the 
interx crtcbral joints with secondarx imtation of nerxe roots as thej traxersc 
the interxcrtebral foramina Tlie importance of the latter site in the 
production of sciatic pam will be referred to again later when \\c discuss 
the relation of tlic articular facets to sciatic irritation (page 48,) 

\ spine affected bv cither atrophic or lupertrophic arthritis is further 
more particularh xulnerablc to strains and sprains because of himtation of 
motion and defonnitx that maj exist TIic acute exacerbations of low back 
and sciatic pain suffered b\ patients with hvpcrtrophic arthritis ma} indeed 
be largcU the effects of such secondarx strains and not of the artlmtic 
changes thcmsclxcs 

riicrc arc of course inanv txpes of specific arfhntis winch max affect 
the lower lumbar and lumbosacral articulations Tuberculous pjogeme and 
inaiu other txpes of specific infections max be localized in tlic spine I haxe 
seen localized sxphilitic mxoixcmcnl at the lumbosacral joint producing 
low back pain chiucallx mdistinguisliablc from other conditions Tlic diag 
nosis established roentgcnologicallx was confirmed b) serologic findings 
lubcrculosis of the spine must not be forgotten as a possible cause of in 
definite pains in the lower back (page 357) 
llic manifestations resulting from these x-anous t)pcs of spinal arthritis 
arc similar to those caused bx strains of the spine Ibc scxcntx of the pam 
and its distribution naturalK x-arx xxithin wide limits depending on man) 
factors Ilie discomfort max be confined to the lower back or it rna) be 
associated with referred pains along the buttock the thigh or the lower 
leg rrcqiicntlx the referred pains arc bibtcral owing to more or less sxin 
metneal inxoKcmcnt of both sides of the spine In other txpes of disease 
of the spine the sMiiploms arc more or less mtcnmttciit being caused In 
factors acting lutenmttciitlx In spinal artliritis the sxniptoms arc more apt 
to be constant though of xarx mg degrees of scxcntx Owing to thcassoaated 
muscular fibiositis that is so frequent an accompaininent of this disease 
there IS hkcl) to lie stiffness and soreness m tlic back particulailx carlx m 
the morning, and waning as the daj goes on and as the jjaticiit limbers up 

1 reatnicut 

n c treatment of the various txjxrs of arthritis has aircadx lx,xm discus ctl 
in greater detail (juges 1.4) _-q) Iljcsc details need therefore not l)c re 
jxated here 
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Tlic general s>stcmic treatment of the arthritis is of first importance All 
factors contributing to the disease must be corrected as well as possible 
In atrophic arthritis of the spine, resolution of the inflanimatorv process 
must be aided and deformity of tlie spine prevented bv rest and protection 
At first the patient should be Lept in bed, later the use of an appropriate 
brace or belt may gne adccjuatc support (see page 118) 

In cases of hypertrophic arthritis, relief may be afforded by proper sup 
ports, plnsiotlicrapj, correct posture, particularly of the feet and reduction 
of obesity when that factor exists In addition to affording relief braces 
and belts protect the bach from strains to winch it is so vulnerable Wlien 
acute exacerbations occur, induced by straining the bach they are to be 
treated lihe ordinary strains, and later steps are to be taheii to treat tlic 
underlying artlintis 

Surgical measures occupy a hunted place in the treatment of spinal 
arthntis Even for tuberculosis of the spine, m which surgical fusion is fre 
quently of recognized benefit, there is still div'crsity of opinion among 
orthopedic surgeons as to the relative meats of nonoperative treatment and 
surgical arthrodesis In other arthritic conditions of the spine the need for 
surgical fusion is even less apparent In atrophic arthritis of the spine the 
pathologic process tends only too readily toward spontaneous ankylosis 
In hypertrophic arthritis, vvitli proliferation at the margins of the bodies of 
tlie vettebrae, the tendency is again toward slow, gradual union of marginal 
Osteophytes, which may produce, in time, desired fixation of the spine and 
relief from pain An elderly patient, with marked hypertrophic arthntis 
which IS producing pain, is obviously not a fit subject for operative fusion 
The middle aged individual with a localized process, who may benefit from 
fusion if not relieved by more conservative measures, is susceptible to de 
velopment of similar degenerative changes m other, perhaps adjacent, seg 
ments of the spine These circumstances emphasize the necessity of weigh 
ing the facts from every standpoint before deciding on surgical arthrodesis 
of an arthritic spine 

And yet there are occasional instances m which circumstances point to 
the advisability of surgical fusion Traumatic hypertrophic arthntis, for 
example, induced by factors no longer active, but with residual changes 
which arc causing severe disability, not sufficiently relieved by conserva 
e means may lend itself ideally to cure by fusion of tlie affected segments 
This situation applies particularly to middle aged patients, who are physi 
cally active or whose strenuous occupabons may bring forth frequent 
acute exacerbations of low back disabihty and who may be restored to use 
ful In es, free of pam through absolute fixation of the affected region In 
many of these cases, as will be shown in a later discussion there is con 
comitant involvement of the articular facets at the intervertebral foramen, 
and pressure on spinal nene roots and sciatic pam Under such circum 
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stances fusion of the spine alone ma\ not afford the desired relief Rescc 
tion of the affected facets ina\ be ucccssai> in conjunction with arthrodesis 
Tins phase of the subject will rcccne more detailed consideration later 
when we discuss the relation of the articular facets to sciatic pain (page 
492) In short surgical treatment in these conditions should be based on 
understanding of tlie problem from c\er\ angle Evpcncncc is of the greatest 
\-aluc B\ and large the wider the expcncncc of the clmician or surgeon the 
more conscr\-ati\c his approach to surgical arthrodesis is likcl) to be 

IIBROSIIIS (\l\OIASCIIIS) 

Ihc general considerations on the subject of fibrositis hast alrcid) littii 
covered m a previous section (page 561) to which the reader is referred for 
details 

In relation to low bach and sciatic pam fibrositis is frcqucntlv a factor 
Muscular as well as periarticular fibrositis ma} be responsible for low 
backache and in cxcqitional instances for sciatic ]>am as well llic latter is 
probablv a sequela to tlic sccondarv disturbances such as postural strain 
and otiicr reflex effects induced In imolvcnicnt of the posterior divisions of 
the lumbar spmal nerves Stcindlcr substantiated the foregoing axplana 
tion of sciatic pain occurring in eases of nnofascitis he believed it to be 
a reflex manifestation initiated In local irritation of sensor) (postenor) 
branches of these nerves In manv eases of mvufascitis he injected 5 to 10 cc 
of i per cent solution of procaine hvdrochlondc dircctlv into tiic affected 
muscular or ligamentous paraspiiul structures In this wav he obliterated 
the irritation of the affected posterior branches of the spinal nerves and was 
able to suppress Ixith the local tenderness previoiisl) elicited and the pam 
referred to the leg Likewise the picviouslv positive Laseguc phenomena 
prcsuiiiablv caused In teflex imolvcnicnt of llic antenor divisions of tlic 
spinal nerves of tlic same scgiiiculjl distribution disappeared 

Bv means of pncumograpln after the uijcction of nr into the fascial 
vjiaccs Crat/ demonstrated adhesions between the hiimg of the fasciae of 
l}ic J«ck jik) t)iciniiiclcs fficv cover //c showed that air m thchiiajJ phucs 
of rclativch normal jxrsons is cvcniv distributed m the fiscial planes of 
julicnts with aitlmtis and an associated imofascitis the air lus an irregular 
distribution 

Hit diagnosis of fibrositis (imufoscitis) is the exclusive cause of low 
luck jum or scutica nuv not l>t casv Hie existence of the more tj'pical 
nunifcvtations of fibrositis (as discussed in Chapter \\vi() partiailarl) the 
association of stitine'ss with backache and localized tenderness over muscles 
and ligaments nuv l>c helpful 
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J rLJtiiiciit 

For general principles of treatment of fibrositis, the reader is again re 
ferred to a prcsious discussion of that subject (page 563) 

The importance of treating the prticnt from the general svstenne stand 
point needs to be rc-cinplnsi 7 ctl 

When the symptoms are more or less acute, rest m bed is necessary 
General fatigue is an important a^rasating factor in fibrositis Tlie lower 
the general phssical resets c of the patient the greater the need for rest 
\\nicn the symptoms arc less marked, or chiefls muscular properly fitted 
supports are employed as the pabent js allowed to resume activih after the 
period of rest in tliosc cases requiring it 
Physical tlierapy, sudi as the application of heat, massage graduated 
exercises, including those aiming at Oie restoration of normal body me 
chanics, is an important asjxxt of treatment in these cases 
Manipulation has been employed to break up fascial adhesions, it should 
be followed bv rest, physical therapy, and systemic management But 
manipulation, though helpful, has potentialities for causing harm, and the 
indications for its use arc not always clear 
Cratz has freed fascial adhesions surgically, after localizing the site of 
the fascial change roentgenograplncally following air insufflation into the 
fascial spaces He obtained ‘satisfactory improsement” in about half of his 
cases The patients operated upon were selected from a group who had not 
responded satisfactonly to any of the more consenatne measures previously 
employed Not having had any experience with air injection the writer is 
unable to evaluate its importance in the diagnosis and treatment of myo 
fascitis It IS a subject worth following, but the general adoption of this 
procedure is probably iinneccssaiy and perhaps not devoid of danger 
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CHAPTER XXXIX 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

V Congenital Anomalies 


It IS not surprising that congenital anomalies in the lower spine as seen 
in roentgenograms should haie aroused so much attenbon among phjsi 
Clans as a cause of low back and sciatic pain The lumbosacral area is most 
vulnerable to such anomalies for it represents a transitional area m the 
phjlogenctic dc\elopmcnt of our species since man has acquired the erect 
posture And so we find here many and \anous abnormalities of anatomic 
structure In the past these were considered one of the principal causes of 
low back pain It w ould perhaps be misleading to say that such anomalies 
are not a predisposing cause of low back disability But evidence botli 
clinical and anatomic reveals lliat they are probably the least hkelv pre 
cipitatmg cause of the conditions m question Althougli roentgenographic 
evidence of such abnormalities is impressively large disturbing clinical 
manifestations of their presence are frequently totally lacking Congenital 
anomalies of various portions of the lower lumbar spine particularly those 
which may cause instability at the lumbosacral joint may however predis 
pose to secondary strains arthntic changes and so on which may indeed 
produce low back disability 

A large vanety of congenital defects affecting various portions of the 
vertebrae are found in patients complaining of low back and sciatic pain 
Some of those most frequently encountered will be desenbed 

SPiNA BiriD \ OCCULTA 

Spjua bifida occulta is a lack of fusion between the two halves of the 
neural arch occurring either in the fifth lumbar or first sacral vertebra 
Spina bifida occulta itself assumes cbnjcal importance only when it is as 
sociatcd with a significant degree of congenital mjelodjsplasia Then it 
IS the cord defect which is actually responsible for the neurologic mam 
fostabons but sucli neurologic coiidibons are generally more extensive than 
in sciatica they are accompanied frequently bj vanous grades of neuro 
•fSj 
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gcnic disluibanccs affecting the function of the bowel and bladder Spina 
bifida occulta ma\ constitute a cause for instability in the lumbosacral 
region thus predisposing the patient to other superimposed affections 
which mas cause low back pain Otherwise it is merely an incidental 
anatomic pccuharih It is difficult to coiiccne how such a defect could 
of itself be the cause of an\ of the manifestations of low back disability or 
sciatic pain as has occasionally been supposed 

s\CR/\LiZ/\rio\ or the tr.\nsverse processes or the 
rimi LUMBAR VERTEBILV 

1 his IS a fairh common congenital anomaly m which one or both trans 
\crsc processes of the fifth lumbar \crtcbra arc abnormally large, avtciiding 
toward the base of the sacrum or iha Such an abnormality ma\ constitute 
the basis for a weak hack that i$ one more than commonly liable to 
strains and to damage from cxco noniu) pliuiologic stress 

Ilicrc ma\ be partial lumbanzalion of the first sacral segment with a 
narrow intcrsertcbral disk between the first and second sacral scrtcbrac 
Or again there mas be complete bom fusion between the transverse process 
of the fifth lumbar \ ertebra and (he sacrum Such complete fusion mav logi 
calls be expected to produce a more stable ]omt It hardly furnishes an 
explanation for irritation of the roots of the sciatic nerve Stcindlcr sivs 

In the question of tlic long impinging transverse process and of sacrah^i 
tion phvsicians arc todav far from acknowledging the so-called Bcrtolotti 
svndroiiic (sacralization sciatica and scoliosis) Although it is a variation 
of high frequenev ( i~ 6 per cent) imnv doubt its pathogenic significance 

nORI/OVI \L SNCRUM \ND DEEPSLMLD IIITII LUMBER 
VLRTLBR,\ 

lliis abuoniiahtv mav contribute to ligaincntous strain or lead to local 
i/cd traumatic (postural) livpcrtropliic aithntis with resulting svmptoins 
referable to the luck or to roots of the saalic nerve bv cauuug mstibihlv 
of the lumlxiwcral punt 


SPONiniOl IS I HI SIS 

Si>aiidvlohsthcsis i siihhixatioii mtiall} a slipping forward of the hunbn 
>pmc on the sjcnnii affects chicffv the fifth hiiiilur vertebra m rthfion 
liic vacniin It may cause low luck disabilitx and scutic pun ITiis condition 
is discussal here liccaiisc iii praclicallv all instances of sjxiiuivlohsthcsis 
ihttc IS an imdcrKnig congenital defect which predisposes to subluvatioii 
of the hmilur vertebra Squration of the neural arch ami spma bifida 
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occur in tlic large ina)oritj of cues flic defect in the neural arch cuises 
loss of support to the uticnhr fleets inipiiring tlic strength of the liinibi 
sacral joint and resulting in sublux itioii 
Spond)lohsthesis was fonntrl} thought to lx a nre conclition but js met 
more frcqucnll} iiowaclajs owing to more frequent consideration of its 
jjossiblc presence and particuliriy owing to more careful roentgenologic 
stud) of tlie low back Mc)crding has recently reported a senes of 583 cases 
observed at the Ma)0 Chine 

Tliat trauma is an nnpottant prccipihtnig ciusc of a slipped vertebra 
IS evident from the fact that the congenital defect predisposing the patient 
to this condition inaj exist for jears without dtvclDjjmcnt of spondylohs 
thesis Sevent) per cent of patients with spondylolisthesis are those who do 
hard work (housewives laborers farmers etc) As Mcjerdiiigs senes has 
indicated 70 per cent too are males \ definite histor) of trauma may be 
elicited in about half the eases but the relation of the trauma to the onset 
of the subluxation cannot ilvvays be ascertained Many of these patients 
have had chronic backache for months or years prior to the injury the 
latter only aggravating tlic previous symptoms Ten per cent of patients 
who have definite spondylolisthesis arc entirely unaware of it the condition 
being found incidentally during examination for other purposes lliis fact 
indicates then the possibility that trauma eitlier repeated chrome strain or 
sudden injuries may initiate symptoms of a preexisting though silent ana 
toniical defect 

Although forward slipping of the fiftli lumbar vertebra on the sacrum 
IS the most common occurrence forward slipping of the forth lumbar 
vertebra on the fifth occurs 111 over xo per cent of eases Very occasionally 
other lumbar vertebrae are affected or reverse spondylolisthesis may 
occur in which the involved vertebra is displaced backward instead of 
forward Tor anatomical reasons chiefly tJie normal mchnation ofthesupe 
nor surface of the sacrum reverse spondylolisthesis is more likely to affect 
vertebrae other than the fifth lumbar 

Meyerding has graded the degree of subluxation as determined from 
examination of lateral roentgenograms as follows If the fifth lumbar ver 
tebra has slipped forward less than a fourtli of the distance across the lunibo 
sacral joint the spondylol stliesis is graded 1 if it has slipped less than half 
the distance it is graded if it lias slipped less than three fourths of the 
distance it rs graded 3 and if it lias slipped more than three fourths of the 
distance it is graded 4 

Clinical Afamfestatioiis 

Spondylolisthesis occurs most frequently between tlie ages of thirty and 
fifty years although it has been observed iji children and jn the aged 
Backache is the chief complaint in over 80 percent of the cases Radiation 
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of pain to the sacro-iliac regions, the hips, and the legs occurs not infrc 
quenth Some patients complain of pain m the hips and legs onlj , \\ ithout 
backache In a small proportion of eases the ssinptoms of motor weakness, 
numbness and tingling, and. rarclj, paiaUsis of the legs maj be referable to 
pressure on the cauda equina As alrcads stated, about lo per cent of pa 
ticiits are unaware of the presence of this condition 

I he backache slight stiffness and weakness of the back, or pam m the 
legs IS geiieralK brought on bj phjsical actuitj — hard labor, stooping and 
lifting — with relief b\ rest, cspeciall) lecumbcncj Tlicsc sjuiptoms arc 
ob\ lousK not clianictcristic, indicating incrclv the CMstencc of ligamentous 
strain, muscle spasm, stretching of, or pressure on ncr\e roots, sucli as 
iiu\ occur with a \-arictv of low back lesions 

I he ob)Ccti\c examination maj be much more resealmg In patients witli 
gross displacements the diagnosis nia) be cxidcnt on inspection and palpa 
tioij, because muscle spasm and the fomard and dounuard displacement 
of the spine produce an exaggerated lordosis and a prominent spmous 
process and sacrum Macrding lists the findings which mav be noted as 
follows a shortened torso, proniiiicnt erector spinac muscles, broad 
appeunug peUas list to the side, and the nbs >na) rest on or telescope into 
the pchis More frcquciith one finds mcrcU the exaggerated lumbar ciinc 
on standing absence of a posterior rounding of the lumbosacral cunc on 
bending forward and on palpation, with the patient King in the prone 
jiosition a sharp dip forward from the posterior prominence of the upper 
sacrum into a hollow oi cr the lumbosacral )unction 

Uocnigcnogrjphic studi is indispensable to confirm the diagnosis and to 
establish the degree of defonmU Lateral \acw5 are, of course, most im 
portant in disclosing forward displacciiiait Afeserding describes the find 
mgs in the luciitgcnograiiis as follows 

Antuoposttnof nxntgcnograins local the shortciicd lumbar spmc, the sujxr 
imposed fifth Imiibar stitebra on the sacrum, the cocked up spiiious processes, 
stpjntion of the neural arcli and spma bifida In the lateral roentgenograms the 
degrex of subluxation nij\ be dcttnnined One also notts the angle and vsidth 
of the lumbosacral joint tlic condition of the proiiiontors of the sacnim 
(whether rounded or elongated) and the presence of lipping along tlic in irgms 
of the seitebral bodies bcleioniig of the articular facets, the length of tlic neural 
arch. cMdencc of fracture or of congenital defonmh such as separation, arc all 
obscre Jtioin which influence ones decision as to the etiologic and compheating 
factors present A studs of the roentgenograms can be curried out Ixst in a 
moderate degree of hglil. and specul atlciitioii should be {xiid to the contour of 
ihc spinal canal where the displacanents are often more rc:idilv made out 
Hie fiftli lumlut ecTtebrj n comiiionU found to l>c wedge shaped and Uie sacral 
j>* rtuui cl«)iigafcd. concave and riding forward on the saeittm llic promontois 
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of tlic Liter in u uiipingc between tlicbody and the poslenorU dnpl iced spinous 
process 


D]/fcrci)haI Dugiiosis 

In eases with gross deformity the clinical diagnosis, which is generally 
quite evident, requires only roentgenologic confirmation In the milder 
grades of spondylolisthesis the symiptonis may resemble practically every 
other type of lesion which may cause low back disability Unless roent 
genographic studv is employed, willi lateral roentgenograms included the 
diagnosis may be readily missed In some cases suspicion of a traumatic 
neurosis has been dispelled by rocntgenographic evidence of spondvlolis 
thesis There remained no doubt then of the organic basis for persistent 
chronic low back disability \Vlicn manifestations of pressure on the cauda 
equina are particularly prominent, exclusion of the possibility of a pro 
truded intervertebral disk or tumor of the cauda equina may be necessary- 
first 


Treatment 

A lumbosacral belt, reinforced by steel bars to support tlie lumbosacral 
spine, is all that is necessary for patients whose symptoms are mild Tlic 
belt IS likewise satisfactory for patients who have no complaints, but need 
some supportive measure to offset the strains of their occupation For 
women die lumbosacral brace may be incorporated in a high back front 
laced corset Some patients, who follow labonous occupations and who are 
not relieved by supportive measures may obtain relief by change of occu 
pation, when feasible Otherwise, surgical fusion of the spine must be 
resorted to 

Meyerdmg describes another aspect of treatment as follows 

In those cas« in which spondylohstlicsis occurs as a result of trauma and this 
IS recognized immediately, an attempt should be made to reduce the deformity 
by tracbon and prevent its recurrence by casts In cases in which the patient is 
placed m a recumbent posibon and traction, by means of Buck s extension, is 
applied some improvement in the posibon of the vertebral bodies and relief of 
symptoms may be expected With the legs elevated and at nght angles to the 
thighs and with the thighs at nght angles to the recumbent spine, the weight 
of tile torso may be ublized m pulling the vertebral bodies into better posibon 
The insertion of a Kirschner wire through the lower end of the femur maintains 
this posibon easily and the danger of imfation of skin is obviated This position 
IS maintained for six weeks, and following Hus a plaster cast may be applied, 
witli the legs m extension, m the form of a double spica cast extending up to 
the axilla This permits the pahent to be moved about or turned over on his 
abdomen or side, by so doing tJic occurrence of pressure sores is avoided Tlic 
pahent IS kept m this cast for a fiutlicr penod of six weeks At tlic end of this 
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tunc a lumbosacral support is applied and tlic patient is allowed up and per 
mittcd to walk wifli enitclics 

Surgical fusion of the spine must be resorted to in cases with sescre 
disabilits and dcfonnih Young people (espccialU those whose occupations 
arc strenuous and whose ssiiiptoiiis base persisted for scars) unrehesed hi 
conscr.-atis c measures has c no other recourse A sufficicntl) large segment 
of the spine must be fused Tlic operatne procedure required is a for 
nudablc one and has been described in detail b\ Mcvcrding (1938) 

KISSING SPINLS 

Kissing spines a condition in uliich the spinous processes of the loner 
lumbar \ctcrbrac arc 111 apposition iim be associated mth low backache 
caused largcU h\ ligamentous strain OiiK vers rarclv do the spinous 
processes m contact fonn an actvul joint which mav be irritated or strained 
md cause pam flic condition is revealed bv lateral roentgenograms of the 
spine Relief mav be obtained In restricting motion at the lumbar spine bv 
a brace but when tlic cause of the pam can be attributed with ccrtaintv 
to impingcnKut of the spinous processes resection or fusion of them >s 
certain to afford pcnnaiiciit relief 

CONGtNlI \L VN 0 M\LIES 01 1 IIL \RIICUL.\R I VCI IN 

I or j lung tune the gross and rather bizarre spinal abnonnahtics alrcadv 
mentioned usurped all of the clinical altciition this attention never even 
wandered to so near a structure as the iiilcncitcbral disk or articular facets 
On j prion grounds alone it might have been snnniscd that since anonijlies 
of the bodies and transverse processes arc so frcqucnllv encountered analo- 
gous anomalies of the mtcucrlcbral articular facets might also exist And 
indeed aiutoinical studies have quite frcqucntlv revealed various tv pcs of 
anomalous development of the articular processes Such abnonnahtics ate 
prolublv more significant in relation to low back and sciatic jiain than some 
of the coriditious so frequeiitiv suspected Cbiigcmtal vanatioiis in the 
shajjc and m the plane of the facets of the articular processes of the lower 
lumliar and hnnlxisacral joints mav produce jiam directlv bv pressure on 
nerve roots or bv contiibutnig mdirectlv to jxithologic le’Sions and sprains 
at the intervertebral joints lliis subject will Iw discusse-d in more detail 
fuithcr on (page 485) 

1 rt III time to tin c low Ixitk disabilities luve liccii ascribed to coiigaiital 
defects but the author agrees with btandlcr who has said in the lost two 
decades certain morphologic factors prinapallv of the tvjxr of anatomic 
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\jriJtioii, lu\c been \anoiisl) chimed Oi producers of pjin low in tlie back 
but in most instances no convincing causal connection could be cstab 
Iished In the final analjsis, all congaiital anomalies arc now considered 
maml} as prcdispositional ” 
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time a lumbosacral support is applied and the patient is allow cd up and per 
imttcd to wnllv with crutches 

Surgical fusion of the spine must be resorted to in eases with sescrc 
disabihts and dcfonnil\ Young people (cspccianj those whose occupations 
arc strenuous and whose s\mploms hate persisted for tears) unreheted b\ 
conscrtatitc measures hat c no other recourse A siifficicntlt large segment 
of the spine must be fused llie opciatitc procedure required is a for 
niidabic one and has been described in detail bv Meierdmg (1938) 

KISSING SPINES 

Kissing spines, a condition in tthicli tlic spinous processes of the lower 
lumbar tclcrbrac arc in apposition nut be associated with low bicLichc 
caused largclt bv ligamentous strain OiiK tert rarclt do the spinous 
processes m contact form an actual )Oint which nut be irritated or strained 
md cause pain llic condition is revealed b) lateral roentgenograms of the 
spine Relief mat be obtained In restricting motion at the lumbar spine h\ 
a brace but when the cause of the pain can be attributed with ccttaiiitv 
to impingement of the spmous processes resection or fusion of them is 
certain to afford pcniiancnt relief 

CONGINIIU \NO\1\LIPSOI I ML \R1 ICUL\R 1 \CI IS 

I or a long time the gross and rather bizarre spinal abnunnahtics alrcadt 
iiKiitioncd usnrjjcd all of the clinical attention this attention never even 
w jiultrcd to so near a structure as the mtcrvcrtcbral disk or articular facets 
On a jnioii grounds alone it might bate been surmised tint since anomalies 
of tlic bodies and transverse processes arc so frequenth encountered analo- 
gous anomalies of the nilcncitcbral articular facets might also exist And 
nideexJ anatomical studies have quite ficqucntl) revealed various l>pcs of 
anomalous development of the aiticular processes Such ihnormahlics an. 
prolublt more significant in relation to low back and scutic pain than some 
of the conditions so frequaitlv suspected Congenital tanalions m the 
slui>c and in the plane of the facets of the articular processes of the lower 
lumliar and lumbosacral |oinls mat produce pam dircctl> b\ pressure on 
nerve rixits or bv contributing indiiectK to pathologic lesions and spiains 
at the intervertebral |omts llns subject will be discussed m more detail 
fiutheTOii {iugeq85) 

1 rom tune to tune low luck divahilitics hate been ascribexl to coiigciutJJ 
defects but the author agrees with Standlcr who has said 111 llic last two 
decades ceatam morphologic faetois |Hincij>allv of the Ivqre of uuloimc 
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umtjou, Iia;c been unoctslj clitnicd as proditctrs of pain low in die back 
but m most instances no commcing ciusal connection could be cstab 
lished In tbe final anahsis, all congenital anomalies arc now considered 
mainlj as prcdispositional ’* 
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CHAPTER XL 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

VI Abnormalities at the Sacro-iliac Joints 


In the past abnormalities at the sacro-iliac joints — arthritic or anatomic — 
hasc rcccned more than their due share of attention Main reasons haic 
been adsanced to support the claim that pathologic conditions at the sacro- 
iluc joints arc prmianh responsible for low baeV and sciatic pain Arthritic 
changes resealed rocnlgcnographicall) and anatoinicall) as lipping at the 
saero-iliac joints particiilarls at their inferior margins hare constituted 
part of the oidence adduced llic possibihtN of separation partial slipping 
and dislocation has also been tmoked as a possible ctiologic factor Doubt 
less arthntic cliangcs or mechanical defects resulting from violent trauma 
niav occur at the sacro-iliac joints as elsewhere Tliev mav be responsible 
for sonic eases of low baeV. pain— not mam 

Seutic pm mav occasionallv result from such lesions and also scutic 
pain has l^cn known to disappear following successful fusion of the sacro* 
iliac joint Despite these circumstances however, it is the consensus of 
opinion at present tliat sacro-thac abnormalities constitute a rclativcK in 
frequent cause of low tuck or sciatic pm 

In an aiiaUsis of the ctiologic factors conducive to sciatic irritation 
\\ illiams (1933) found onlv three eases or less than 4 per cent in winch 
sacto-iliac arthritis could be ascribed as the cause In a subsequent stud) of 
i 000 eases of chronic or reclining low back pm with associated scnlic 
pm in tlic inajorit) of them Williams (1937) stated that he found neither 
jiutonuc rocntgcnographic nor clinical oidcncc to support the Iivjwllic 
SIS that disorders of the sacio-iliac svuchoiidrosis were a prmiarv ctiologic 
factor 

It IS difficult to reconcile (be association of sciatic pam and sacro iIuc 
disease on the basis of aiulomic idiliomlups between the sacro-ihac joint 
and the scutic iitnc for contrarv to cettam prevailing impressions tlic 
jcutic nent docs not he cJmecrioiigli to the sacro-iluc joint to Ixr imoUtd 
iliicctls 1j\ iiTitation ftoin saao-fluc disease the nerve being aiiiplv sqsa 
ratal from the joint smfacc bv the pvrifonius muscle \iutoiiiic mvcsti^J 
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tions couccrning the relationship of the roots and trunks of the sciatic 
ncr\c led Danfoith and Wilson to conclude that sciatic irritation is much 
less likely to occur at the sacro-ihac joint (than elsewhere] for there there 
IS no canal nor semblance of a canal which holds the ner\es against the 
)Oint Any distension of the |Oint could cause apparently only a little lifting 
up of the nersc hut could not in any nay encircle it or evert pressure on it 
as the structures of the nerve are too easily displaced Our personal 
conviction from examination of the speennens is that the chances for 
nerve mvolvcincnt arc much greater in the lumbosacral region tlian in t e 


sacro-iliac region , 

Tliese views arc to a large extent substantiated by Tliompsons clinical 
observations on twenty three proved cases of sacroiliac tuberculosis Upon 
analysis he found that cliaracleristically the pain of sacio iliac disease vvas 
hunted to the buttock or the posterior aspect of the hip region or radiated 
along the course of the sciatic nerve Low back pain was absent except 
when active tuberculosis existed at the lumbosacral |Oint ulso 0 "'y 
of Ins patients had sciatic pain— invariably on the side of the affected joint 
Significantly of tliesc seven five had in addition to the sacro ihac disease 
a large abscess m the buttock producing tension or inflammation m the 
sunoimding structures In tvvocases aspiration of the abscess brought about 
immediate disappearance of the sciatic pam Two otlier patien s comp am 
mg of sciatic pain did not have any infection m the buttock Lumbosaciai 
fusion for active tuberculosis cured one of these whereas sacro i hac fusion 
had previously faded AlUiough the other patient vvas completely relieved 
within tire first few days after sacroiliac fusion it is doubtful whether the 
operaUon vvas responsible for this result fusion of the joint could not 
possibly have occurred in so short a time On the basis of these observation 
Tliompson logically concluded that sciatic pain is as a rule not produced 

by disease at the sacro-iliac joint , vi p 

For tlicse who seek support for Uie diagnosis of sacro iliac suhtation 
through roentgenograms Pnnee related an experience at a meeting ot 
eminent orthopedists at winch he says I was shown a raentgenograplnc 
demonstration of sacra iliac subluxation on the left side of ftc ^ 

Bostonian and a sacro-.hac sublnxation on *= "Sht mde ^ 
m the same roentgenogram by a distinguished gentleman fan Balhmo e 
Tins rather confirSied my growing doubts as to the certainty of onr knovvl 

discaseTs the cause of most low back disabilities I fear there is now some 
times an almost stubborn refusal to accept even obvious sacro iliac lesions 
^possible etiologic factors Admitting Uiat they arc probably far tes com 
mon than has been previously supposed we nevertheless do encounter cases 
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in which c\cn indication jxniits to the sacro line articiilition is the sole 
c uisc of the low back coniphint 

When tspical sciatic pain exists in association witli sacro due disease 
it mas be presumed that sucli pain results from concomitant muscular or 
ligamentous imoUemcnt about the sacroiliac gluteal or lumbosacral re 
gions perhaps induced b\ sccondarx nicchanical strain or muscle spasm 
hreibcrg and \ inke and others have suggested that the sciatic pain is 
produced bv spasm of the pxTifoinns muscle induced bs disease it the 
sacro-iliac articulation hnoKcincnt of roots of the sciitic nerse nia\ also 
result from postural dcsiations at the lunibosacral area these induced b) 
the protcctisc mechanism called into plas to i\oid pain at the s.icro iliac 
)omt 


I IIOLOGIC 1 \CnORS l\' S\CRO ILIAC DISL\SC 

Of course traumatic lesions at the sacro-ihac joint — fractures or con 
tusions — mav occur Pilkni and Phusmt stressed the importance of sacro 
iliac slips m relation to j^ainful affections of the upper sacral joints 
llicir Mcw IS bs no means mmcrsalh or esen widciv accepted Violent 
trauma can of course produce definite sacro iliac luxation Hiat is unusual 
houcser I Icming icfcrrmg to the ethereal diagnostic flights as so^allcd 
sacro-ihac subluxation said Ilic anatomic position of the sacro-diac 
joint and the mctliod of its protection arc such that definite subluxation at 
this joint must l)c an occurrence of great rants Ilic unfortunate tenn 
&ubluxation has Ixcn inaptK applied to a condition of sacro-iliac sprain 
Ihc author is inclined to agree with this view 
Infectious processes specific mid nonspecific in nature mav obviouslv 
settle til the sacro-ihac joints as elsewhere W'c have seen infectious sacro- 
iluc arthritis with disapjicaranec of joint caitilage narrowing of the joint 
sjjjcc and in some ciscs spontaneous fusion as jurt of i gciicralucd 
atrophic arthritis Not infrccpiciillv a localized sacro-iliac artlintis precedes 
the development of diffuse atrophic arthritis of the spme ( Afaric Strunipell s 
disease \ lu one sucU uvxtaucc cucauwtered xwtgvcal fws»vuw of owe sacro- 
iluc joint was followed shortlv after In extensive aiikvlosing spoiidvlitis 
bvicli occurrence’s as these suggest llul in a jsatient jire-senting tlie charac 
tciistie constitutional makeup iml evidence of atrojihic arthritis of the 
satroiluc junits it is jicthips well tu give some ctnisidcratiun to tlic jkis 
vibilitv of ini|xndiiigaiikv]ositigaithiitisuf the spine biicli a jiatieiit should 
t>c e’sjxtnaHv watched in an effort to avert more wide-spread atrophic sjxin 
dvlitis Iiieidentallv surgical irlliiiKlesis of such sacro due joints tiuv Ik. 
wnciv ixjvtpoiied in the expectation tlut spontaneous fusion will occur 
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CLINICAL M/VNII LSI AI IONS 

7 }pjcaII), flic patient wjIIi a purcl} sicro tluc lesion desenbes Ins ail 
ment as a pam in the hip " lie points, however, to a region in the sacro 
ihac area corresponding to the upper border of the sacrosciatic notch and 
desenbes a radiahon to the buttock Tlicre is freqitentl\ further extension 
of the pain to the posterior aspect of tlie thigh Occasionally, liowever there 
IS pain also low ui tlic back, and, sometimes, typical sciatic radiation of 
pam, as ni lumbosacral lesions We have already alluded to possible ex 
planations for the sciatic distribution of pain uith saero-ihac disease 
(page 427) 

Localized tenderness o\ er the inferior sacro iliac ligaments and along the 
upper border of the sacroscntic notch arc important findings, particularh if 
thej are unilateial, and if they correspond to the area of subjective pam 

Flexion of the spine (with the patient standing) is at first free then in 
creasmgl) limited as the hamstrings become taut Tlie initial freedom of 
motion at the lower back is in contrast to the more complete fixation at 
the lumbosacral spine m conditions of comparable seventy affecting the 
lumbosacral articulation In the sitting position when the hamstrings arc 
relaxed, forward bending may be quite free and unlimited m sacro ihac 
disease, vet impossible in active lumbosacral disease Passive flexion of the 
lumbar spine, by flexing tlie hips and knees, is more free m sacro ihac than 
m lumbosacral disease Tlie Lasegue (straight leg raising) sign may be 
positive only on the side affected 

Pam on hyperextension of the thigh, while the pelvis is fixed {Gaens 
Icn’s sign), is indicative of strain of the sacroiliac ligaments on that side 
Tlie patient hes supine on the examining table, so placed that one buttock 
projects over the edge of the tabic TIic sacrum is fixed by flexing tlie other 
knee firmly against the aMomcn, the patient holding it m place with his 
clasped hands With one hand leaning on the patient s clasped hands, to 
insure complete fixation of the sacrum, the examiner depresses the leg, thus 
hjperextending Uie tliigh which projects over the edge of the table If 
there is mvoUenicnt of the sacro ihac joint on tliat side, the hyperexfension 
maneuver will produce pam This procedure is then repeated on the oppo 
Site side 

Compression of the ilia and direct pressure over tlie lower end of the 
sacro iliac jOint, through the rectum, may elicit pain when an active inflani 
matoiy process exists Although all of these phjs1c.1l findings are most 
charactcnstic of sacro iliac disease, they niaj not be elicited fn the senes 
of cases of sacroiliac tuberculosis reviewed by Tlionipson, the usiiallj 
charactcnstic signs of sacro iliac disease were absent as often as they were 
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present He found that straight leg raising and compression of the wings 
of the iha for example elicited pain m onU half of the eases 

DIAGNOSIS 

Ihe iisinl laboraton tests are gciicrallv of little aid in diagnosis When 
dcstructnc changes at the joint surfaces exist and tuberculosis is suspected 
thcMantoux (tuberculin) test ina) bcof luliic It is almost alna)s positive 
when the arthritis is tuberculous the possibility of tuberculosis niav prac 
ticallv be nilcd out if the test is negative As is well known, however, a 
positiv c \Iantonx test m an adult may be caused bj antecedent tuberculous 
infection unrelated to the existing joint disease 

ROlNIGLNOGIUmiC I INDINCS 

Owing to the anatomic configuration of the sacroiliac joint, pathologic 
changes in it arc not alwavs easily dcinonstrablc m ordinary, flat roent 
genograms Stereoscopic views of the entire pelvis including the sacro iliac 
joints arc more informatuc But even under such circumstances the roent 
genograms niav reveal nothing abnormal if there is a periarticular arthritis 
or if the svanptoms arc produced bv purely ligamentous strain 
Destructive changes particularly those localized to only a part of the 
joint as m tuberculosis or osteomyelitis arc readily apparent Lqually 
evident arc gross destructive effects of malignant neoplastic disease, either 
pnmarv or secondarv In atrophic arthritis there may be evidence of diffuse 
alropliv and destruction of articular cartilage indicated rocnlgcnognphi 
callv bv narrowing of the ribbon like cartilage space In advanced stages 
there mav he additional evidence of sclerosis of l>onc surrounding areas 
of ostcojxirosis of hvpcrtropluc changes at the joint margin, or of complete 
Ixmv ankvlosis lliough irrcgubr lipping at the margin of the joint jiar 
ticulailv at its inferior border is indicative of hvpcrtropluc (ostco*) arthritis 
such arthritic changes mav have no relation to the clinical svniptoins, hyper 
trophic spurs at the margins of the sacro-ihic joints of elderly j>coj)lc exist 
not infrcqucntlv vvitlioiit producing juiii 
With regard to the roentgenologic deiiionstration of sacro-ihic slips 
(subluxations) tlierc is wide diflcrciicc of opinion Baetjer says “'Hie 
so-called sacro-ihac subluxations do not exist Hie joint is of Ihe saw 
lootli variety and before a slipping could take place these saw tooth exfgcs 
would have to be broken Hicsc conditions must Ih. liganienlous sprains 
Ilic saeio-iliac articiilatiou is one of the strongest in the Ixxlv, and its 
aiutonncal structure is such tlial only the most severe trauma could cause it 
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to ‘slip * ” Dailing agrees essentially willi tins point of \ lew But Chamber 
lam has described a rocntgenographic technique ivhcrcbv he feels he can 
demonstrate “sacroiliac slip” and sacroiliac rela\ation IIis diagnosis of 
such lesions is based chiefly on finding asjnimetrv of the pehis associated 
Mith abnormal delation of one pubis as compared with its mate 


TREATMENT 


Although the specific cause of the condition may dictate special thera 
peutic measures, the general principles of treatment in sacro line disease are 
as follows 

Rest and mimobilizatjon ate of primary importance 'Ihe more acute 
the process, the more urgent the need for rest As we have stated, strains 
and sprains arc the cause of a large proportion of acute painful disabilities 
at the sacroiliac ]oint, e\cn when there is coexisfang sacroiliac arthritis 
The treatment of such sprains has already been described (page 449) 
Rest m bed for a few days or a wccL or two, immediately after the onset 
of an acute episode of pain, is hhely to be more cffcctnc than many wee 
of rest later A non sagging bed permits maintenance of the most favorable 
posibon, with tlic pelvis fiat, and the nonnal lumbar curve supporte y a 
small, firm pad placed in the hollow of the back Additional comfort may 
be obtained by flexing the knees and supporting them by a pillow 
Fixabon of tlie affected joint is provided by strappmg with adhesive 
plaster, or by the application of a belt, or plaster shell Although e s rap 
ping may have to be e\tended to include the lower lumbar spine, if there 
IS concomitant involvement of that area, immobilization of sacro 1 hac 
joint proper demands absolute fixation from below the level of the iliac 
crests to the coccyx Immobilization may be effected by means 0 a p as er 
cast, this IS cut and remosed immediately aflei the plaster dries and then 


reapplied for definite penods daily , 

Physiotherapy— chiefly, local heat applied with an ordinary baker— is ot 
great value For this reason the employment of casts and even strapping 
with adhesive plaster should be avoided when not absolutely essentia! As 
the acute process subsides, massage is added Later, exercises, especially 
those designed to strengthen the gluteus maximus muse e, are impor an 
Analgesics, chiefly salicylates, fortified with codeine when necessary, 
should be employed for additional relief of pain , , , . 1 _.,i j 

In cases of atrophic arthritis of the sacro iliac joint, focal infection should 
be removed when there is sufficient clinical indicabon ° , 

Manipulation is a therapeubc procedure ptacbced with S^^^yenor by 
those who consider sacro iliac luxabon (shppmg) an impo an 
sacroiliac sprains In this country, Pitkin is one of the outstanding ex 
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present He found that straightlcg raising and compression of the wings 
of the iha, for evample, elicited pain in only half of the cases 

DIAGNOSIS 

1 he usual laboratorj tests are generally of little aid in diagnosis When 
destructive changes at the joint surfaces exist and tuberculosis is suspected, 
the Mantoux (tuberculin) test may be of value It is almost always positive 
when the arthritis is tuberculous, the possibility of tuberculosis nny prac 
tically be ruled out if the test is negative As is well known, however, a 
positive Mantoux test in an adult may be caused by antecedent tuberculous 
infection, unrelated to the existing joint disease 

ROCN I GENOCIL\PmC HNDINGS 

Owing to the anitonnc coniiguratjon of the sacrojluc joint, patliologic 
changes in it arc not always easily demonstrable in ordinary, flat*' roent 
genograms Stereoscopic views of the entire pelvis, including the sacro iliac 
joints, arc more infonnativc But even under sucli circumstances tlie roent 
genograms may reveal nothing abnormal if there is a periarticular arthritis 
or if the svmptoms arc produced by purely ligamentous strain 
Destructive cJianges, particularly those localized to only a jjart of the 
joint, as m tuberculosis or osteomyelitis, arc readily apparent Equally 
evident arc gross destructive effects of malignant neoplastic disease, citlicr 
pnniary or secondary In atropine arthritis there may be evidence of diffuse 
atrophy and destruction of articular cartilage, indicated rocntgciiognjilu 
cally by narrowing of the ' ribbon’'likc cartilage space In advanced stages 
{Jicre may be additional evidence of sclerosis of bone surrounding areas 
of osteoporosis, of hypertrophic changes at the joint margin, or of comjilctc 
bony ankylosis Tliough irregular lipping at the mar^u of the joint, par 
ticiilarly at its inferior border, is indicative of hypertrophic {oslco ) arthritis, 
such arthritic changes may have no relation to the chmeal svmptoms, hyper 
trophic spurs at the margins of the sacro-ihac joints of elderly people exist 
not infrequently, without producing [lam 
With regard to the roentgenologic demonstration of sacro-ihic ‘slijis’ 
(subluxations) there is wide difference of opinion Baetjer says ‘ Hie 
so-called sacro iliac subluvatioiis do not exist I he joint is of the saw 
tooth variety and before a slipping could take place these saw tooth edges 
would have to be broken Tlicsc conditions must be ligamentous sprains 
. The sacro-dtac acttculatioii is one of the strongest in the bode, and its 
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to 'slip ' ” Daiimg agrees essentially with this point of view But Chamber 
1am lias described a rocnlgcnographic technique whereby he feels he can 
demonstrate “sacroiliac slip” and “sacroiliac relavation ” His diagnosis of 
such lesions is based chiefly on finding asymmetry of the pelvis associated 
uith abnormal clciahoii of one pubis as compared with its mate 

TREATMENT 

Altliough the specific cause of the condition niav dictate special tliera 
pcuhe measures, the general principles of treatment m sacio iliac disease arc 
as follows 

Rest and iinmobilizatioii are of primary importance TTic more acute 
the process, the more urgent the need for rest As we have stated, strains 
and sprains arc the cause of a large proportion of acute painful disabilities 
at the sacroihac joint, even when there is coexisting sacroiliac arthritis 
Tlie treatment of such sprains has already been described (page 449) 
Rest in bed for a few days or a weeh or two, immediately after the onset 
of an acute episode of pain, is likely to be more effective than many weeks 
of rest later A non sagging bed pemnts maintenance of the most favorable 
position, with tile pelvis flat, and the normal lumbar curve supported by a 
small, firm pad placed m the hollow of the back Additional comfort may 
be obtained by flexing the knees and supporting them by a pillow 

Fixation of tlic affected joint is provided by strapping with adhesive 
plaster, or by the application of a belt, or plaster shell Although the strap 
ping may have to be extended to include tlie lower lumbar spine, if there 
is concomitant involvement of that area, immobilization of the sacro ihac 
joint proper demands absolute fixation from below the level of the iliac 
crests to the coccyx. Immobilization may be effected by means of a plaster 
cast, this is cut and removed immediately after the plaster dries and then 
reapplied for definite penods daily 

Phjsiotherapj — chiefly, local heat applied with an ordinary baker — is of 
great value For this reason the employment of casts and even strapping 
with adhesive plaster should be avoided when not absolutely essential As 
the acute process subsides, massage is added Later, exercises, especially 
those designed to strengthen the gluteus maximus muscle, are important 
Analgesics, dnefly salicylates, fortified with codeine when necessary, 
should be employed for additional relief of pam 
In cases of atrophic arthnbs of tlie sacro iliac joint, focal infection should 
be removed when there is sufficient clinical indication to do so 
Manipulation is a therapeutic procedure practiced with great fervor by 
those who consider sacro-iliac luxahon (slipping) an important cause of 
sacro-iliac sprains In tins country, Pitkin is one of the outstanding cv 
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CHAPTER XLI 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

VII Affections of the Pfriformis Muscle 


In 1928, Yeoman and, rtiore leccnlly, Freiberg and VinVe suggested that 
sciatic pain in association with sacro ihac disKise may be induced through 
involvement of the pynforinis muscle 

Freiberg and Vmhe indicated that the pynformis muscle actually bridges 
the sacro iliac ]omt and is m close anatomic relationship to it not onlv 
because of proximity, but also because a part of its ongm is intimately 
bound up with the capsular investment of the |Oint and is, therefore, subject 
to reflex spasm consequent upon intra articular irritation, just as is observed 
m other joints ” 

With regard to certain anatomic and physiologic features bearing on the 
relationship of the pynformis muscle to sciatic pain, these writers point out 
that. 

The relation of tlie sciatic tzunl to the pyriformis muscle is more or less 
unique It may pass cither above or below the muscle, it may split and pass 
around tlie muscle or the muscle may be split and surround the nerve Again, 
there may be a sphthng of botli the muscle and the nerve, m which case any 
possible combination of tlie four patts may occur On fairly pliable 
cadavera the experiment was made of performing the straight leg raising test 
When the thigh reached approximately twenty five to fifty degrees of flexion 
with the trunk, the hand witliin the pelvis could plainly feel the tightening of 
the sacrotuberous ligament and of the pynfomiis muscle as well It would seem 
that we have here the most plausible explanabon of Lasegues sign or the 
straight leg raising phenomenon Many wnters asenbe this to the stretching of 
the sciatic nerve In many patients with sciahc pam the limit of straight leg 
raising is reached when only a few degrees of hip flcMon hav e been nccomplislicd 
nnd long before strctcliing of tlie nerve may be spoken of 

According to the theory of Freibe^ and Vinke, sciatic pain may be e\ 
pected m such cases because of the extremely dose anatomical relationship 
between the pvnfonnis muscle and the sciatic nerve Tliey argue, therefore, 
tliat any lesion winch would produce spasm of the pynformis musdc — 
•179 
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either j pnnurv nnofascitis or a rcQc\ effect induced b) lesions at the sacro- 
iliac )omt — could produce sciatic pain bj mechanical pressure of the spastic 
muscle on the anatomiealh adjacent portions of the sciatic ncr\c Tlicv 
add that direct pressure of the pjnformis muscle on the nene is not Iihel), 
that the effect mas be produced indirectly through pressure of the spastic 
p)nfonms muscle on a large branch of the inferior gluteal arter) and its 
accompanying \em winch they found crosses the sciatic trunk under the 
bells of the psnfonnis Continuous pressure here from contraction of 
the pynformis mas conccisablj produce a sustained congestion both in the 
sem and m the circulation of the nerse sheath Flius might be explained 
not onls the sciatic pain but also the tenderness in the pjnformis area 
Mans facts adduced bs Freiberg and Vinkc substantiate the plausibiht) of 
their hs-polhesis 

More Tccentls Freiberg has reported favorable results m the treatment of 
certain eases of sciatic pain by section of the psriformis muscle thus 
strengthening his thcon concerning the role of the pyrifornns muscle in 
this syndrome Lscii though further experience yyith nnotoins of the p>n 
fonius muscle mas substantiate a causal relationship between spasm of that 
muscle and sciatic pain the ph^siaan would still be under compulsion to 
search for those undctlsing factors in the lumbosacral and perhaps sacro- 
iliac regions which might acluall} be the primary stimulus to spastic con 
tracturc of the pvnformis Freiberg realized this pnnciple when he stated 
that whereas eases arc observed in which the clinical stud) points to the 
p)rifonms muscle as the direct cause of pam, at the same time there is rca 
son to hclicsc that this 1$ incidental to disease m the sacro iliac joint and 
that the sacrolumbar and even the lumbar segment of the spine ma) also 
be implicated It would obsiousl) constitute an inexcusable error to look on 
an operation on the muscle or fascia to relieve pam as fulfilling ones task 
and ones tcsjionsibility demands that this be followed bs the mechanical 
and constitutional measures which arc calculated to control the fiindamcn 
tal condition which has occasioned the pam 
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CHAPTER XLII 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

VIII Contracture of the Iliotibial Band 


In 1935, Ober presented datj supporting the idea that certain eases of lame 
back, with or without sciatic pain — and with no roentgenographic evidence 
of change an^isherc in the lower back region — ma> be caused bv contrac 
turc of the iliotibial band 

The iliotibial band is a portion of the fascia lata of the thigh and repre 
sents essentially a strong fascial extension of the tensor fasciae latae muscle 
Tlius, the iliotibial band extends from the crest of the ilium downward 
over the trochanter and outer aspect of the leg being inserted into the outer 
tuberositj of the tibia 

Ober pointed out tint m many patients with low back disturbances, ‘ the 
iliotibial band is extremely tight and prominent when the patient is lying 
on his back, with the knees together, or when lie is m tlie erect position 
The band is very rigid almost bonclikc m consistency, when under tension, 
usually about one half inch wide, and is raised above the level of the fascia 
lata, with which it connects antcnorly and posteriorly It is easily located in 
a line, usually )ust in front of the trochanter It may be situated imme 
diately over the trochanter or it may be a little posterior \Vlien the band is 
situated immediately over the trochanter, many patients complain of a 
snapping sensation in the Inp Tins snapping sensation is due to the ndmg 
of the band back and forth over the trochanter When the contracture 
is present on one side, a lateral deviation of the spine is produced on that 
side and the pelvis is found to be tilted Tlie mechanics of the contracture 
and the leverage produced by the contracture are so great that it is possible 
that the unilateral contracture may account for irritation in the sacro iliac 
]Oint Wlien both bands are tiglit and in front of the trochanter, the lumbar 
spine is held m lordosis in both the standing and recumbent positions If 
contracture is posterior to the trochanter, the spine is held m a lumbar 
kyphosis ' 

Tlie Cause of such contracture of the fascia lata is not enbrely clear Ober 
pointed to certain postural attitudes dunng infancy as predisposing factors 

481 




482 ARTHRITIS AND ALLIED DISORDERS 

In adult life the fascia lata probablv becomes contracted as a result of manj 
pathologic conditions paiticularU postiinl disturbances which arc asso 
ciatcd with c\ccssi\c lumbar lordosis 

Cxannnation m these cases Obci continued reveals limitation of straight 
leg raising and of forward bending at the lumbar spine these pa 

ticnts are asked to sit down and bend the body forward with tlie legs e\ 
tended on the examining table it is vers rare for the lumbar spine and 
pelvis to flex even to a right angle Many of these patients are unable to 
stoop over and touch the floor with their hands 
Llv s sign mav be elicited in most eases Wide the patient is lying prone 
on the examining table the examiner flexes the leg on the thigh and as the 
flexion takes place the pclv is nscs from the table 

\ccording to Ober the most important sign of contracted fascia lata is 
the abduction test which he described as follows 

Ilic patient lies on liis side on a table, tlic shoulders and pelvis being per 
pcndicular to the table Tlic leg on which lie is lying is flaxed at the knee and 
the lup IS flexed and kept flexed to flallcti the lumbar curve If Uic patient is 
on his left side the examiner places his left hand over tlic patients hip m the 
region of the trochanter to stcadv him Tlic nght leg is flexed to a right angle 
at the knee and is grasped |ust below the knee with tlic examiner s n^it hand 
the leg and ankle being allowed to extend backward under his forcami and 
lIIiovv Hie nght tliigli is abducted widely and then Inpcrcxtcndcd m the 
alxiuctcd position the lower part of the leg being kept level and care being taken 
to keep the hip )omt in a neutral position as far as rotation is concerned Hie 
exaimnet shdes liis nght hand Isackward along the leg until it grasps thi. ankle 
lightlv but watli enough tension to keep the hip fiom flexing flic thigh is 
allowed to drop toward the table in this pbiic {Caution Do not bear down 
on the leg ) If the fjscu latn and the iliotibul band arc tight the leg will remain 
mort or less pcniuncntly alxiuctcd If the hip is allowed to flex or mtcmally 
rotate the iliotibial band Ixrcoines relaxed and the leg falls from its own weight 
Ihc same proctxlurc for the opposite side 1$ followed in even ease 

Ober statc-d that tlic abduction test is not always positive and that many 
persons who have no svmptoms referable to their backs exhibit an abduction 
sign LKssigii and huutatiQU of stiaigUt leg raisiug Uc pwsUvhtcd that 
such individuals liavc the mccluniail setup for the production of these 
svmptoms winch mav be precipitated if there is an exciting cause 
\\ lien the contracture causes severe low ixick pam and sciatica Ober 
suggested licatnieail bv fasciotoiiiv Ilic method of procedure is as follows 

\n mcisi 11 IS made from pist below the crest of the ihwnr down to the tip of 
the trixlunler duixth onT the contracted iliotibial band Hie fascu lata is 
evjxiM,d ft rwaid as far as the antenor superior spine and luckw ird to the 
id^c I f the glutens maimms muscle Ilic area of the greatest contracture of the 
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faicia can be seen readily and felt easily Tlic fascia is now di\ idcd trans\ ersely 
from )ust below the anterior snpenor spine to the anterior border of the gluteus 
ma\imus muscle 'Fliere is iiumcdutc scpiratiun of the cut edges for a distance 
of from ^ to inches, dci>tnding on tlic amount of contracture present If 
the operator now attempts to carry out the test described, it will be shown that 
the thigh will completely abduct 

In August 1937, Ober analyzed the results of fasciotomy in a total of 415 
eases of low back pain and sciatica This scries included 75 eases operated 
on by Ober, and 340 cases operated on by other surgeons m various locali 
ties ‘Of the 415 patients, eighty four (21 per cent) obtained no relief, 
seventeen (4 per cent) showed only partial relief, and 314 (75 per cent) 
had complete relief Tlic symptoms were relieved immediately or after 
intervals up to one year Tlic average time before relief took place was about 
three months ” 

Discussing the 84 cases ni wliicli there was no relief or recurrence of 
symptoms, Ober stated 

In most of the cases in whicli tlierc was no relief tliere was either a new 
growth, bad arthnhs or an anomaly of the spine In cases m which there was a 
recurrence, the tight fascia on the opposite side was at fault or else an incomplete 
operabon had been done, t c , tlic intermuscular septums were not divided or the 
anterior porbon of the fasciae was not, especially that around tlie tensor fasciae 
latae and the sartonus In one of my eases it was necessary to go down to the 
rectus femons before the fasaa was freed 

According to my espencncc with chronic, longstanding disibihties referred to 
the lower part of the back it lakes considerable time before pain and stiffness 
of the spine disappear after fascial division 

It IS, of course, evident that m a certain proportion of carefully selected 
cases relief from distressing low back pain and sciatica has been secured by 
means of fasciotoiny On the other hand, the failures indicate tlic actual 
difficulty of selecbiig cases suitable for this operation Tlie diagnostic signs 
described by Ober Iiavc not always proved to be reliable TTie abduefaon 
test IS not invariably positive when tliere is contracture of the fascia lata 
Since the abduction test may be posibve when there are no symptoms of 
low back disability, a posibve abduction test in the presence of such symp 
toms does not definitely indicate a relabonship between the two 

Is contracture of the iliotibial band, when causing low back disability, 
always the fundamental patholopc disturbance^ Probably not Frequently, 
contracture of the fascia lata must be secondary to other disturbances — 
postural or otherwise — m the lower back, and the ehminabon of such ebo 
logic factors by conservative, nonsurgical measures (chiefly physiologic rest) 
may bring about permanent cure when fasciotomy alone might be of only 
temporary benefit One may also suspect that relief following fasciotomy on 
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tltc iliotibial Ixiiid IS at least occasioiialU the result of the rest imposed 
rithcr than of the opcntisc procedure itself 

Hic author hasobsetsed a uvunber of patients ssho had been subjected to 
fascioloms of the iliotibial band without relief of their symptoms some 
subscquenlh rccoscrcd through consenatne treatment rest, and im 
mobilization \h own feeling therefore is that before subjecting the pa 
tient to this surgical procedure we need indubitable ciidence of the need 
for it and more accurate entena than we now ha\e for the selection of pa 
ticnts who will respond favorabU to it Its indiscriminate employment is 
Ixmnd to lead to main incMtablc failures which may detract from even tlic 
occasional successes possible llic \aluc of ftisciotomy on the iliotibial band 
as a thtrapciilic measure for low back pain must not be appraised until 
sufficient follow up data is available m the eases operated upon m the past 
several vears 
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CHAPTER XLIII 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

IX Abnormalities at the Vertebral Articular Facets 


Anatomic specimens have frequently revealed congenital anomalies and 
arthritic changes in the vertebral articular facets However siirpnsinglv 
little attention has been accorded these structures chnicallv as a possible 
cause of low back and sciatic pain vet the articular facets constitute tlie 
only true joints m the vertebral column When it is realized further that 
the postenor articulations between the fourth and fifth lumbar and the 
fifth lumbar and first sacral vertebrae form the postenor walls of the inter 
vertebral canals for the fourth and fifth lumbar roots the possible relation 
ship between sciatic irritation and pathologic lesions at these articular facets 
IS quite obvious We must recall a^m that the camls mentioned are the 
smallest of the intervertebral canals whereas the roots traversing them are 
the largest of the nerve roots and that the fifth lumbar nerve root is directly 
aiitenor to the postenor articulation bctucen the fifth lumbar vertebra and 
the sacrum (page 425) 

In their general anatomic structure the intervertebral articulations are 
comparable to other joints The surfaces of the articular facets are covered 
with cartilage and tlie articular capsules of these joints are lined with syno 
vial membrane Hence artbntic changes here whether from acute or 
chrome trauma infection or degenerative processes lead to the same patho 
logic sequence of events as in analogous arthritic processes elsewhere 
However the disabihtv resulting from involvement of the lower inter 
vertebral joints is hkelv to be relatively severe because of involvement of 
anatomically related nerve roots And since the lower lumbar and lumbo 
sacral articulations bear the brunt of the strain of the entire spinal column 
any existing pathologic process there must be greatly aggravated by motion 
of the spine and by constant pressure between adjacent surfaces of the 
facets a pressure which would be increased still more by muscle spasm It 
IS not difficult to understand then how painful such a disabihtv can be 
and why it may be so stubbornly resistant to treatment 

As early as 1911 Goldthwait considered the possibility of anomalous 
4S5 
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iilactmcLl of the aiticuhr facets m rcUtion to low bach pain, and Danfoith 
and Wilson, as nell as others, hinted at the possibihts of sueli a relation 
ship Putti (igi-) was the first, honeser, to las special emphasis on this 



i 1C 1 1* \cute irauiiutic dotnictiou of ibe luiiilwucnl mtcncrtcbrjl disb Note 
tlic CDiistiKlxiii of llie liiniboiactjl foiaimsu (\ftci Williams, JourriaJ of Bone 3 »d 
/tuiif 5,0. 195“) 


ctiolugic factor in the s)ndronicufKuticpaiii He discussed in considerable 
detail the sjtioiis pathologic processes at the articular facets uluch he had 
obsersed in relation to sciatic ticnc root imtation As for congenital aiionia 
lies at the facets, he {Kiintcd out that tlicv inav affect priniaiilv tlic inter 
Mitehral foramen and sccondanls the time root {ussing through it, either 
b\ aUenng its sha]>c ami tcduting Us capacity, or b) \ocali/cd arthritis 
induced In ifinuniul iiiecbanics of the spinal cohunn He icabred that in 
flaniiiutoa priKC-sscs aiising fti the scrtchrai articulations nus produce a 
Minilar effect Hie sweUuigaiid defoniuts uidueed b\ such coudilums modi 
Ties the slujsc and reduces the capaaU of the foramen Pain results from 
untation and coiiiprcsMim of the iicnc uithni it 
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'Ihe articular facets in anatomic rcbtioii to nerve roots of the luinbo 
sacral plexus may also be affected directly or indirectly b\ other pathologic 
conditions in the lower spine 

Williams emphasized the effect of acute or chronic traumatic destruction 
of the lumbosacral intervertebral dish on the articular facets and mterver 
ttbral foramina 'Hie inlcgntv of the intervertebral dish dctcrnimes to a 
large extent the proper relationship between the bodies of tlie vertebrae 
and, therefore, also of the articular surfaces of the facets Destruction of 
the dish permits the body of the vertebra above to settle and carry with it 
its inferior articular facets The result inav actuallv be a partnl subluxation 
of the corresponding intervertebral )Oints Such subluxation may cause con 
stnction of the intervertebral foramina, pressure on nerve roots, and, con 
scquentl), sciaUc pain (Fig 117) llic abnormal anatomic relationship 
between the facets thus established leads, furthermore, to postural strain 
and, cventuallv, to hy’pcrtrophic arllmlic ehanges If the nerve root has 
escaped damage from the constricted intervertebral foramen resulting from 
the subluxation, it may m time be affected by the ostco artlmtic spurs or 
the mflammatorv exudate, which encroach still furtlicr upon the lumen of 
the foramen Such an injured articulation 1$, moreover, subject to super 
imposed effects of chronic infections and of acute and chronic sprains 
Tlicse precipitate acute pain by adding (to the preexisting mechanical 
derangement) tlic effect of cellular exudation or effusion of fluid into the 
intervertebral articulations 

CLINICAL RECOGNITION Of LESIONS OF ARTICULAR TACETS 

Tlie patient suffering from low backache or sciatic pain produced by a 
facet lesion may present a history of acute trauma with injury to the low 
back many years before Or the backache may appear insidiously without 
evident cause, as in cases of chronic postural strain or arthntis affecting the 
intervertebral joints Tliere may be repeated attacks of pain m tlie lower 
back (diagnosed as lumbago') yielding to treatment witli fixation Later, 
pain may develop and radiate along the thigh and lateral aspect of the calf 
and ankle 

During acute attacks the symptoms arc essentially those usually en 
countered in acute sprains of the back Pam is present and is generally m 
creased by spinal motions, jariing, coughing, or sneezing The muscles of 
the back are m spasm and tender to pressure Motion is limited by tlic 
spasm and pain Sciabc scoliosis, a paibcularly common finding during 
acute attacks, may exist Tliere may be flattening of the lumbar spine or 
kyphosis, m which case, attempts at extension of tJie spine increase the pain 
^Vllc^ the involvement is unilateral, extension and lateral flexion of the 
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spine toward the side affected increases llic pain Die Laseguc sign is posi 
tnc cvtension of the hnec with the hip flc\cd ma> be limited and may 
induce pam at the affected mtcrxcitcbral )omt Wien the spinal nerse root 
IS iiuohcd such manipulation of thelegmas also produce sharp pain along 
the course of the sciatic ncr\e In acute stages hvperalgesia mas sometimes 
Ik elicited o\cr the lateral aspect of the calf or ankle In chrome cases of 
longstanding lupcrcsthcsu or anesthesia mas occasionalh be found along 
the course of distribution of the root affected The Achilles reflex maj be 
dininnslicd or absent Muscle atroplij and mild degrees of muscle weakness 
mas be encountered tlic latter rarely In general then the clinical mam 
fcstalioiis arc quite similar to those assoculcd ssith mans other lesions at 
the lower back 

Roentgenologic csidcncc is ncccssarx for ccrtaints m diagnosis of lesions 
of the articular facets but abiionnahtics of the intervertebral joints and 
mtcrscrtcbral foramina particulails of the lovsest lumbar and lumbosacral 
articulations arc not casils demonstrable in ordinarv roentgenograms of the 
spine Lsen stereoscopic roentgenograms mas prose inadequate in deter 
mining changes that mas lusc occurred \\ itli tins difliciilts in mind 
Chonnlcs and Kirklin liasc described a rocntgcnographic technique sicid 
iiig oblique sicsss 111 which the various changes m the articular facets arc 
more clcails and more accuralcls visvuhrcd Not only arc perfect toent 
gcnograins essential but also experience in their interpretation Witli such 
requisites satisfied Cliormlcs and kirkim and Putti have found narroumg 
of the space bchiccii tlic articulating surfaces of the facets marginal pro- 
liferation alxnit llicir articulating surfaces (indicating hypertrophic changes 
and in mans nislaiice*s frauiiiatic art/uitis) fractures through llic surfaces 
of the facets and increased or decreased radiahiJity of the facets and their 
sup|XJituig structures bucli rociitgciiogranis arc of course also useful for 
studs of the sertcbral bodies the intervertebral disks and the sacro-iliac 
joints 

In addition to constriction of llic iiilcrvcrtcbral foramen the rocnlgciio 
gram mas reveal lisjxritrophic aitliiilis with spurs projecting from the 
Ixx/ies of the vertebrae and lunuvvttig of the intervertebral joint Sjracc 
UlUuwjU Uw, astUsstic eUaw^is \t she Imdscs of the vcitclnac max be so 
striking as to divert attention from the facet lesion the latter is more hkels 
to Ik the actiul cause of the sviiiptonis 

Since the fleets of the atliaiUr processes of the first four lumbar 
aiticubtions arc in a sagittal pbne the articular sjsaces there mas Ik juc 
lured slugrainiiuticalK (as was done b\ Putti) as clear lines with definite 
b< rdets and in almost jKrpcndicubr direction Ilus hue docs not aj> 
{x:ar m the aiticubtiu i IkIwccii the fifth lumbar and the saenim because 
It a not notnulU directed ou a frontal plane (I ig i j8) 





Tic 119 


1 ic iiS Radiognptnc picture o( the articular s\$lcm in the lumbir column tinder 
normal conditions Tlic articuhr fleets of the first four vcrtclnc arc placed on 9 
sagittal plane while those between the fifth lumbar and the first sacral arc in a frontal 
plane ( \ftcr Pntti Lancet . 56 1917 ) 

Fic 119 Schematic representation of the radiographic signs in lumbar artJiritis 
(between second and third third and fourth lumbar scitebrac) left side ( \ftcr Putti 
Lancet a 57 1937 ) 
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spiiic toward the side aRcettd increases the pain llic Laseguc sign is posi 
tnc c.\tension of Uic hnec with the hip flexed mas be limited and maj 
induce pain at the affected mtcncitcbral joint WTien the spinal nene root 
IS imoUcd such manipulation of the leg mas also produce sharp pain along 
the course of the sciatic nersc In acute stages, hsperalgesia mas sometimes 
l)c elicited oscr the htcral aspect of the calf or anVle In chronic eases of 
lung standing lupcrcsthcsia or anesthesia mas occasionalls be found along 
the course of distribution of the root affected Hie Achilles reflex mas be 
diminished or absent Muscle atrophs and mild degrees of muscle ss eahness 
mas be encountered the latter rarcls In general, then, the clinical mam 
fcslatioiis are quite similar to those associated ssalh mans other lesions at 
the losscr bad 

Roentgenologic esidence is ncccssars for certamt) in diagnosis of lesions 
of the articular facets but abiioniialitics of the inters crtcbral joints and 
mlcrscrtchral foramina particularls of the losscst lumbar and lumbosacral 
articulations arc not casils demonstrable in ordinary roentgenograms of the 
spine Lsen stereoscopic roentgenograms mas prose inadequate m deter 
inmiiig changes that mas base occuned With this difficnlts m mmd 
Chonnlcs and KuUm base desenbed a rocntgcnographic tcclimquc sicld 
mg oblique sicsss m ssliich the sarious changes m the articular facets arc 
more clcails and more accuralcls visualized Not onl) arc perfect locnt 
genograms csstnlul but also cspcncncc in their interpretation With such 
requisites satisfied Chonnlcs and KuUm, and I'uttv base found narrossmg 
of the space hefneen the articulating surfaces of the facets, marginal pro- 
liferation about their articulating surfaces (indicating h)pcrtrophic changes 
and m mam instances Irjuinatic arthritis), fractures through the surfaces 
of the facets and increased or decreased xadubiJih of the facets and their 
supporting structures Such roCTitgcnograms arc, of course, also useful for 
studs of the seitcbral fxxlics the inlcr\crtcbnil disU and the sacro-ihac 
joints 

In addition to constriction of the inten crtcbral foramen, the roentgeno- 
gram iiuv rcstal Inpcrtrophic ailhritis with spurs projc'clmg from the 
Ixjdies of the scitcbrae and luiiowiiig of the inters crtcbral joint space 
\hhough the arthritic changes at the bodies of tlic scrtcbrac mas be so 
stilling as to dneil attention from the facet lesion, the latter is more lilcK 
to l)c the jctml cause of the sMiiptoiiis 

hiiicc the facets of the articular processes of the first four lumbar 
aiticuUtiuiis arc m a sagittal plane tlie articular spaces there mas lie pic 
tured dugraiiunaticallv (as was done bs Putti) as clear lines with definite 
Ixudsis and iii almost j)cqx:iidic«br direction Fins line docs not ap- 
pear m the aiticulation between the fifth luinlur and tiic sacrum Isccausc 
il is imi nomulK directed on a frontal plane (big riS) 





Tie ii8 Fic ijt) 

Fig ii 8 Racliogiaphic pictiue of the itticulat in the himbir coliimn under 

normal conditions llic arlicuhr facets of the first four xcrtcbrac arc placed on a 
sagittal plane, v<.]u]c those betvseen the fifth lumbar and tlic first ucral arc in a frontal 
plane (After Piitti. Lancet, a 56, 1917 ) 

Ftc 119 Schematic representation of the radiographic signs m lumbar arthritis 
(between second and third, third and fourth lumbar scttcbrac), left side (After Puth, 
Lancet, s 57, 19:7 ) 


Fie 



Fig iso He 121 

120 Partial ankjlosis, unilateral (between second and third, tliird and fourth 
lumbar \ertcbne) (After Puth. £,ancet, 2 57, 1927 ) 

Fie 121 Total mkjlosis (After Pulti. Lancet, a 57, 1927 } 
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ipinc toward the side affected increases the pam Hie Lasegue sign is posi 
list t\ttnsion of the knee with the hip flexed ma\ be limited and ma) 
induce pain at the affected intcrscitcbra) joint \\ hen the spinal nerse root 
IS imohcd such manipulation of the leg nu\ also produce sharp pam along 
the course of the sciatic ncr\e In acute stages lupcralgcsia mas sometimes 
Ik elicited o\er the literal aspect of the calf or ankle In chrome cases of 
long standing Inpcrcsthcsia or anesthesia mas occasionalh be found along 
the course of distribution of the root affected llic Achilles reflex nn\ be 
dummshed or absent Muscle alrophv and mild degrees of muscle weakness 
mas be encountered the latter rarcK In general then the clinical mam 
fcstatioiis arc quite similar to those associated with mam other lesions at 
the lower back 

Roentgenologic csidencc is ncccssarx for certamt) in diagnosis of lesions 
of the articular facets but abnonnalitics of the mtcrscrtcbral joints and 
mtcrscitcbral foramina jiarticularU of the lowest lumbar and lumbosacral 
articubtions arc not easiU dcinunstrablcin ordmarx roentgenograms of the 
spine I sen stereoscopic rocnigaiograms ma\ prove inadequate m deter 
niniuig changes that niav liavc occurred With tins difHciilt) m mind 
Ghormlcv and Kttklm have described a rocntgcnographic technique vicld 
mg oblique views m which the various clungcs m the articular facets arc 
more clusU and mure aauralclv visualized Not onlv arc perfect locnt 
geiiograins esseiitui hut also experience m their interpretation With such 
requisites satisfie-d CUonulq and kuUin and Putli have found narrowing 
of f/ie space between the articulating surfaces of the facets marginal pro- 
liferation ibout llicir articulating surfaces (mdicotmg hjpcrtrophic changes 
and m maiiv instances traumatic arthritis) fractures through the surfaces 
of the facets and increased or decreased radiahiht} of the facets and their 
siijijxnting structure-s bucli locntgciiograins arc of course also useful for 
studv of the vcitchral Ixxlics the intervertebral disks and the sacro-ihac 
joints 

In addition to constnctiou of llic intervertebral foramen the roentgeno- 
gram mav re-veal IivjKttrophic aitluitis willi spurs proje-ctmg from the 
fxxJics of the vertebrae and tianovviiig of the intervertebral joint space 
\Ithoni,h the arthritic changes at the Ixxlics of tlic vertebrae mav lx: so 
sinking as to diveit alteiilioii from the facet lesion the latter is more hkclv 
to Ik the actml cause of the svinptoms 

Since the facets of the aiiictiLir processes of the first four hiinliar 
aiticubtions arc m a sagittal jibiic the articular sjiaccs lliere mav be pic 
hiitd dugianniuticailv (as was done bv Pulti) as dear lines with definite 
Ixmlcis and m alinosl jxijKiidiciibr direction Ilns line diKs not ap 

jxrar 1 1 the aiticubtion iKtween the fifth lumbar and the sacrum iKCausc 
It » not nutiiulU directed on a frontal pbiic (hig 118) 





He ii8 Tjc 119 

! ic 1(8 l^diographic picture o^ (he JthcuUt S)Uein in the lumbar coliinin under 
iiomiat conditions Tlic articular facets of the first four scttcbrac arc placed on a 
sagittal plane uhile those between the fifth Umibir and the first sacral are m a frontal 
plane (After Puth Lancet s ;6 1927 ) 

Fie 119 Schematic representation of the radiographic signs in lumbar arthritis 
(between second and third third and fourth lumbar scrtcbrac) left side (After Putti 
Lancet 2 57 1927 ) 
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spine toward the side affected increases the pain TTie Laseguc sign is posi 
tne, extension of the Xnee with the hip flexed maj be limited and mat 
induce pain at the affected mtenertebral joint WTien the spinal nerte root 
IS intolted such manipulation of the leg mat also produce sharp pain along 
the course of the sciatic nerte In acute stages, hjperalgesia mav sometimes 
be elicited ot er the lateral aspect of the calf or anUe In chronic cases of 
longstanding In peresthesia or anesthesia mat occasionaJIi be found along 
the course of distribution of the root affected llie Achilles reflex maj be 
diminished or absent Muscle atrophv and mild degrees of muscle weakness 
mat be encountered, the latter rarely In general, then, the clinical mam 
festabons are quite similar to those associated with many other lesions at 
the lower back 

Roentgenologic etadence is nccessart for certaintt m diagnosis of lesions 
of the articular facets but abnormalities of the intcrtertebral joints and 
intertertebral foramina, particuIarU of the lowest lumbar and lumbosacral 
articulations, are not easiK demonstrable in ordmarx roentgenograms of the 
spine £\en stereoscopic roentgenograms mav prove inadequate in deter 
mining changes that mav have occurred Witli this difficulty m mind 
Ghomilev and Kirklin have described a roentgenographic technique vield 
mg oblique views in which the various changes in the articular facets are 
more clearlv and more accurately visualized Not only are perfect roent 
genograms essential, but also cxpenencc in their interpretation With such 
requisites satisfied Ghormlcv and KirUin, and Putti have found narrowing 
of the space between the articulating surfaces of the facets, marginal pro- 
liferation about thcir articulating surfaces (indicating hypertrophic changes 
and, m manv instances, traumatic arthntis), fractures through the surfaces 
of the facets, and increased or decreased radiability of tlie facets and their 
supporting structures Sucli roentgenograms are, of course, also useful for 
study of the vertebral bodies, the intervertebral disks, and the sacro-iliac 
joints 

In addihon to constriction of the intervertebral foramen, the roentgeno- 
gram ma\ reveal hvpcrtrophic arthnbs with spurs projecting from the 
bodies of the vertebrae and narrowing of the intervertebral joint space 
Although the arthntic changes at the bodies of the vertebrae mav be so 
stnUng as to divert attention from the facet lesion, the latter is more hkelv 
to be the actual cause of the svTnptoms 

Since the facets of the articrJar processes of the first four lumbar 
articulations are in a sagittal pJanr^ the articular spaces there mav be pic 
tured diagrammaticalK (as was done bv Putti) as clear lines with definite 
borders and in almost pcrpcndvculat ducction llus line docs not ap- 
pear in the articubtion between the fifth lumbar and the sacrum, because 
it IS not nomiallv directed on a frontal plane (Fig xi8) ” 
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^^^len the contour of the articular focets is distorted b> arthritic patho- 
logic changes, the roentgenograms ^\lII disclose the articular surfaces as lines 
not smooth and parallel, but irregular, jagged, and rough {Fig 119) The 
roentgenogram ma) also res eal localized ankylosis m one or another of the 
articulations (Fig 120) Or there may be total ankylosis with complete ob- 
Iiterabon of the joint spaces (Fig 121) 

It is obnous that such lesions in the articular facets cannot be dis 
coiered and will not be accorded the importance due them if consideration 
of them is entirely omitted, if roentgenographic study of the spine is hm 
ited to considerabon of the bodies and transserse processes of the vertebrae, 
or if am but the most scrupulous care is given to the taking and interpreta 
bon of the appropriate roentgenograms 

MEDICAL TREATMENT 

Though m some cases operative measures may be required, in the ma 
jontv of cases consenatne therapeutic measures bring about amelioration 
01 cure of the disability especially if applied m the earlier stages of the 
process 

Rest (with or without E\ation of the affected portion of the spine witli 
plaster casts or removable supports) is the mainstay of the conservative 
regimen 

^Vhen the condition is associated with marked muscle spasm and scolio 
SIS and immobilization in a plaster spica is earned out, no attempt should 
be made to correct the spinal dcfomiity before tbe application of the plaster, 
the scoliosis (nature s protective measure against pain) will resist correction 
until tlie muscle spasm has first been allowed to disappear through ini 
mobilization The spica should immobilize the pelvis as well as the trunk, 
otherwise it IS useless It may be made removable so as to penmt the applica 
tion of heat and light massage llic cast may be worn for b\o or three 
months, until muscle spasm has been resolved, after that a belt may be 
fitted to be »orn foe Six months to a year 

In cases in which the inlerveitcbral foranicn is narrowed as a result of 
dcsbuction of the intervertebral disk, Williams recommended fixation with 
a plaster of Pans jacket applied with the lumbar spine flexed sufficiently to 
eradicate the lumbosacral lordosis In tins wav he aims to restore the width 
of the intervertebral space and to increase the diameter of the correspond 
mg foramina ^\^lcn severe muscle spasm makes it impossible to obtain the 
desired flexion, resolution of muscle spasm may be obtained by the ap- 
plication of a cast for a short period After removal of this anotlicr is aj>- 
plicd WTth the lumbar spine in the desired jxisition of flexion 
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Rest may be required for weeks or months tlLpendnig on the sevent) 
of the process When the degree of disability is marked, and fixation with 
plaster is not cmplo)cd, absolute rest m bed must be enjoined llic gains 
that ha\e accrued during the periods of recumbency mav be lost cntirclv 
by pcnnithng the patient to break the periods of rest with several visits a 
day to the bathroom or one or two visits a week to the phvsician’s office 
Tlic eradication of focal sepsis and the improvement of the general 
physical state of the patient arc important phases of treatment when the 
basic process is inflammatory 111 nature, but removal of focal infection alone 
docs not constitute a cure QueshonaWe foci of infection should not be 
eradicated mdiscnniinatelj, the phvsician should have the clearest indica 
tion of the need for their removal 

Immobilization of the back is indispensable Rest m bed and daily plijsi 
cal therapy may be supplemented by traction with Buck s extension if 
there is muscle spasm 

In some eases epidural injection of 40 to 60 cc of a 1 per cent solubon 
of procaine h)drochloridc may be combined with immobilization 
In chrome eases, with spasm in the paraspinal and hamstring muscles, 
manipulation under anesthesia, followed b) mnnobihzabon in a plaster 
spica cast may be advisable Manipulation is, however not devoid of danger 
in these eases It is particular!) essential to rule out protrusion of an inter 
vertebral disk before manipulation is attempted lest more serious damage 
be inflicted , 

^Vllen the patient becomes ambulatory he is to be fitted vvitli a brace 
which maintains the spine m the corrected position For those with pos 
tural abnormalities at the low back, the brace should be so designed as to 
maintain at the lumbosacral spine the normal lordosis attained by previous 
beahnent Such a brace should be worn for a period of six to twelve months 
though older pahents may require much longer periods of support For 
women, the brace may be incorporated in a front laced corset 
Physical therapy may be employed as a supplementary measure Postural 
rehabilitation is one of the most impoitant features of the treatment pro 
gram in these cases, particularly in jounger patients It aims to establish 
normal physiologic realignment at the lower spine, and by maintaining 
such normal posture to eliminate tlie need for artificial supports and to 
prevent recurrence Williams desenbed m detail the exercises designed to 
correct the postural abnormalities generally encountered These exercises 
aim to develop acbvely the anterior abdominal muscles, the gluteus maxi 
mus, and the hamstnng groups, and to stretclr the sacrospinalis and hip 
flexor muscles 
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OPERATIVE TREATMENT 

"When adequate trial of conser\ah\e measures is ineffectual m bnnging 
about relief consideration must be gi\en to more radical, surgical measures 
Tire latter are better adapted to and more clearlv indicated in \ oung patients 
who present a histor\ of recurrent attacks of serere disability, not readily 
amenable to permanent cure by more conser^•atlve measures But, as 
Ghormley emphasized, Failure of con$en*abve treatment alone should not 
be an indication for operatne treatment He summanzed the essential 
indications for surgical treatment as follows 

r The pahent must hare persistent pain low m the back, with or without 
sciahc pam or recurrent attacks o\er a penod of months 

2 Tbe pain must be consislentK localized orer a definite area with tender 
ness on pressure orer either the lumbosacral joint — that is, the space between 
the fifth lumbar spinous process and the first sacral spinous process, or latcralh 
m the region of the lumbosacral articular facets— or he must hate tenderness 
orer one or both sacro-iliac joints Tins tenderness is localized along the upper 
border of the sacrosciatic notch which is dircclh over the sacro-ihac joint Such 
tenderness ma\ be found also in the presence of lumbosacral lesions, in which 
esent pain along the supenor gluteal ncnc is common 

3 Kanowing of the disk between die fifth lumber \eilcbia and Uie sacrum 
must be demonstrated in the lateral roentgenogram 

4 Obhtcratnc or dcstrucbie changes m the inters crtcbral arhculabons must 
be demonstrated b) the oblique roentgenograms of the lumbosacral region 

5 The central nersous sistem should base been examined and found nega 
tne except for such evidence of irritation of nerve roots or of pressure on them 
as can be noted in mani of tlicsc cases 

Technique 

The surgical treatment anus to provide bony fusion of the involved seg 
ments of the spine and, bv rcscchon of a portion of the articular facet, dc 
compression of the bony canal through which the affected nerve root 
passes 

For details of the operative technique, the onginal papers by Choniilev 
Williams and others should be consulted Ghonnicy discussed the pnn 
ciples of the operative treatment as follows 

Production of lumbosjcniJ ankylosis by bone graft or bony fusion cannot 
aivvavs be depended on to relieve these patients In sonic cases even m whicli 
there was unqucstionablv excellent bony fusion or ankvlosis sciatic pam per 
sisted, this in spite of the fact that apparently the hiiiibosacral lesion was the 
ongmal cause of the backache Reinov-al of the facet resulted m relief of the 
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scfjtic [Milt Stidi procedure .iloiic can rarely be mled .is a cure for sciatic pain 
I ha\c reported a ease tn \\hicli rcniosal of a portion of the articular facet, thus 
enlarging the foramen of exit of the ncnc, resulted m cure of severe sciatic 
pain 

TIic div mav come when it will be possible to select all the patients whose 
trouble lies solch in the facet and who can lx. cured bv its parti il or complete 
removal However, in the light of present knowledge, bon) lumbosicnl ankvlosis 
must be produced, and, at tlic simc time, sufficient bon) and cartilaginous 
material resected from one facet or from both to remove a portion of the bonv 
wall of the foramen through which the nerve root passes Perhaps m many 
eases ank)losis of these joints will produce the desired result I believe this is 
true m those eases in winch bvckaclic only is the predominating svniptom, but 
if sciatic pain is present in addition to the backache, in most instances enlarge 
ment of the foramen is essentia), and this can he most easily accomplished b) 
excision of the articular facet 

If operative treatment has been selected, the attempt should be made to dc 
termme exactly whether flic pim is sacro ihac or lumbosacral If the s>mp 
toms cannot be salisfactonly localized to one jomt, two or even all three joints 
may be treated by operation No sign 1$ so consistently informative as 
elicitation of tenderness, consistently localized, on several examinations at 
varying intervals Any ease m which tenderness shifts is not a c.asc for operative 
treatment 


DlBLIOGRr\PHY 

Ayers, C E Lumbosacral backache New England / Med, zoo 592,1929 
Compere, E L llic operative Ircatmait for low back pam / Bone & fowt 
Surg, 19 749, 1937 

Danfortii, M S , and Wilson, P D The anatomy of tlie lumbosacral region 
m relation to saatic pain J Bone 5 r /oint Surg , 7 109,1925 
Evans, W Intrasacral epidural injection m the treatment of sciatica Lancet, 
2 1225, 1930 

GiiORAfLEV, R K The operative treatment of painful conditions of the lower 
part of the back Proc Staff Rfeet , Mayo CIm ,6 112, 1931 
Ghormley, R K Low back pain with special reference to the articular facets, 
with presentation of an operative procedure / A M A , 101 1773. 1933 
Ghormley, R K , and Kirelin, B R. The oblique view for demonstration of 
the articular facets in lumbosacral bad^achc and scntic pain Am / Roent 
genol, 31 173 1934 

Goldtiiwait, J E Tlic lumbosacral articulation An explanation of many 
eases of ‘lumbago," ‘sciatica,” and paraplegia Boston M & S /, 164 
365, 1911 

Haas, S L Study of fusion of the spine with particular reference to articular 
facets / Bone & fomt Surg , 18 717, 1936 
Hadley, L A Pndiologic conditions of the spine, painful disturbances of the 
intervertebral foramina /-AJ\J A, no 275, 1938 



ARTHRIIIS AND ALLIED DISORDERS 


m 

\Iensor C Injuncs to tlic accesson processes of the spinal \crtcbrac / 
Bone &. Joint Surg 19581 1937 

Orr W O Results of treatocnl in forh -eight cases of sciabca Ann Surg, 
76 27'’ 1922 

PuTTi V New conceptions in the pathogenesis of sciatic pain Lancet, 2 35 
1927 

\\ iLLi sxis P C Reduced lumbosacral joint space its relation to sciatic inita 
tion fAMA 99 1677 195-* 

\\ iLLiAiis P C Lesions of the lumbosacral spine Part i Acute trauinabc 
destruction of the lumbosacral intcnertebral disc J Bone &. Joint Surg 
19 343 1937 

\\ iLLiAMS P C Lesions of the lumbosacral spine Part ii Chronic trauniahc 
(postural) destruebon of the lumbosacral inters ertcbral disc J Bone &. 
Joint Surg 19 690 1957 

\\ 11.UAMS P C and W icb\ PEA technique for the roentgen cvaniinabon 
of the lumbosacral arbculabon Am / ftocntgeiio? 35 ;ii 1933 



CHAPTER XLIV 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

X Protrusion of Lumbar Intervertebral Disks 


In the past few s cars a number of studies have brought out the definite ctio 
logic relationship between lesions of the intervertebral disks in the lower 
spine and low back and sciatic [xiin Once the lesion is discovered and treat 
inent is planned accordingl), progress is so marked and the results so 
gratifjing that the phjsician cannot afford to ignore this relationship in 
any clinical considcntion of sciatic pain 

PERTINENT ANATOMIC AND PIDSIOLOCIC CONSIDERATIONS 

For clinical purposes, we may consider the intervertebral disks as com 
posed essentiall) of a highly elastic fibrocartilaginous envelope, the annulus 
fibrosus, which contains a tense, gelatinous semifluid mass the nucleus 
pulposus situated approximately m the center of the disk 

The intervertebral disk furnishes support at the intervertebral portions 
of the spine, it keeps the vertebral bodies separated from adjacent segments 
and, by virtue of the elasticity of the nucleus pulposus serves as an hydraulic 
shock absorber and equalizer By maintaining the nonnal rehtionsliip 
between the bodies of adjacent vertebrae it also contributes indirectly to 
the maintenance of the nomial anatomical relationship between the articu 
lar processes, controlling in this way the size of the intervertebral foramina 

(Fig 112) 

Tlie lumbar intervertebral disks are anterior to the cauda equina and are 
separated from it only by the postenor longitudinal ligament and the me 
ninges Stretching across the posterolateral aspect of the spinal canal pos 
terolaterally to the cauda equina on either side, are the Iigamenta flava 
connecting the laminae of adjacent vertebrae 

The lumbar subarachnoid space a continuation of the subarachnoid space 
above, usually extends downward past the full length of the lumbar region 
ending at the level of the lower border of the second sacral vertebra Tlie 
subarachnoid space is generally widest m its lumbar portion, narrowing 
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rather abruptly in its terminal sacral part Occasionallv ho«e\er the sub- 
arachnoid sac ends much abo\e its usual le\ el In this case the lower lumbar 
subarachnoid space maj be much narrower than usual so that herniations 
of the fourth or fifth lumbar inter\erlebtal disks occurnng far lateralU mas 
fail to indent the cul-desac Protrusions of the last lumbar inten ertebral 
disks in such cases mas not indent the shadow cast b\ hpiodol injected into 
the subarachnoid space 

Because of the elasticitv of the nucleus pulposus the strains m nomial 
mo\cments of the spine can be counterbalanced with ease Eveessne strain 
on the intei\ ertebral disk however during violent exercise such as jumping 
bending or lifting nia\ do real damage A tear of the annulus fibrosus with 
extrusion of the nucleus pulposus mav result or the nucleus pulposus mav 
be driven into the bodv of the vertebra a condition desenbed bv Schmorl 

THE LITERATURE ON THE SUBJECT 

The necessary space for an exhaustne report on the literature on the sub- 
ject is lacking here Tlie references given below mav prove ilJuminating 
however 

Tlic occurrence of rupture of the intervertebral disk was described bv 
Kocher as far back as 1S96 and bv anatomists ortliopedists and neuro- 
surgeons at various times since then Fibrocartilaginous nodules arising 
from the intervertebral disk and producing pressure on the spinal cord had 
been removed from vanous levels of the spinal column bv neurosurgeons 
llieit interpretation of the nature and source of the lesion vvas not however 
aUvavs correct The importance of this lesion in relabon to the clinical svn 
drome of low back and sciatic pain had not been considered scnouslv until 
verj recentlv 

In igii Goldthwaite reported a case of flaccid paraplegia of the legs 
which followed manipulation to reduce a presumed sacro-ihac strain He 
concluded that the most likelv explanation vvas a posterior displacement of 
the lumbosacral mtcncrtcbral disk with pressure on the cauda equina In 
Aicts emphasized die rehlioiuhip betnoen a narroned mtenertebrai 
disk at the lumbosacral junction and low back and sciatic pain In ig^ 
Williams WTOle of reduced lumbosacral joint space iii relation to this con 
dition inferring that its etiology vvws an iiijurv to the lumbosacral inter 
vertebral disk or destruction of it 

In 19 j 4 \Iixtcr and Barr reported iiiiictecn proved cases of rupture of 
the intervertebral disk with protrusion into the spinal canal llicv indicated 
that when the lesion occurred m the lumbar region pressure on one or 
more roots of the cauda equina produced symptoms quite similar to those 
of low back strain kvcarlatcr Mixtcrand Kvers reported fiftccmdditioiial 
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cases of hcnintion or rupture of the mtcrxertcbral disk \ik 1 111 1937 Barr 
rcMCwed liis experience with forty such eases occurnng m the low lumbar 
spine and causing pressure on the cauda cquim leading to sciatic pain 
In 63 per cent of lus eases the lesion occurred in the disk between the fourth 
and fifth lumbar \crtcbrac in onl\ 30 per cent in tlic lumbosacral region 
Love and Walsh summarized their experience witli 100 eases of protruded 
intervertebral disks in which operation was [jcrformcd llicv found hernia 
tion of the fourth lumbar intervertebral disk in 34 per cent of all protru 
sions and of the fifth in 41 per cent llic most recent reports arc those of 
Spurliiig and Bradford (1939) and Love (1939) 

CONSIDEIUTIONS ON IHE LFIOLOGY AND PATHOLOGY 01 
INlERVLRILBRy\L DISK LFSIONS 

Tlie chief ctiologic factor producing rupture of the intervertebral disk is 
trauma Barr elicited a history of trauma m 77 per cent of the cases he 
studied In some of lus patients the disabililv followed immediately after 
the trauma in others there was a latent penod before the onset of symp 
toms In some instances the injury so negligible m itself as to be for 
gotten may have nevertheless produced a slight tear or weakening of the 
annulus fibrosus And Barr correctly assumed that the ordinary stresses of 
weightbearing alone were then sufficient to produce eventually a slowly 
enlarging herniation or prolapse of disk tissue In Love and Walsh s senes 
of 100 cases 32 per cent of the patients attributed the onset of their symp 
toms to a specific injury Twenty nine per cent however could not recall 
any injury m relation to the onset of symptoms indicating that if trauma 
play ed any part m the production of Uic lesion it was not of such magnitude 
as to leave any lasting impression 

One possible source of injury to the annulus fibrosus is suggested by 
Pease He has observed twelve instances of damage to intervertebral disks 
due presumably to injury caused by too deep introduction of the needle 
during lumbar puncture When such an extraneous source of possible in 
jury does not present itself it must be assumed that rupture of the annulus 
fibrosus may occur when there is excessive acute traumatic compression of 
the disk or when there is a point of weakness in the structure of the an 
milus fibrosus either from previous degenerative changes m it or from 
inherent anatomical defects 

Williams described in detail the effects of acute and chrome traumatic 
destruction of tlie lumbosacral intervertebral disk He believed that chronic 
postural strain with its attendant trauma is responsible for many cases in 
which chrome degenerative clianges lead to marked destruction of the disk 
Under such circumstances narrowing or loss of intervertebral joint space 
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niaj follow and secondary effects on the mlenertebral joints and their ar 
ticular facets maj supenene With settling of the last lumbar \ertebra 
partial sublu\ation of the facet articulations mav occur leading in turn 



Fic 12 \ Drawing from an May picture showing loss of lumbosacral disk 

arthritic reaction and dimmubon id diameter of foramina formed by fiftli lumbar and 
first sacral segments as compared to those formed by fourth and fifth lumbar segments, 
following a loss of the lumbosacral joint space 
B Roentgenogram of a man aged fift) aght Sciatica began at age of thiit} Recurring 
attacks for man} }ears None for the past ten }cats Note loss of joint space and 
natural fusion (After Williams The /ounial of the \mc7ican \fcdiC3l Association 
99 *6 ‘ * 93 ' ) 


to traumatic h)pertrophic artimtic changes at the facets Either one or 
both of these pathological conditions max produce distortion or constnction 
of tlie intenertebral foramina and pain by pressure on ner\e roots tra 
sersmgthcm (Fig 117) 

We ha\c already referred to this phase of the subject when we discussed 
lesions of the articular facets in the pathogenesis of sciatic pain (page 485) 
Loss of nonnal dasticitj of tlie intenertebral disk and narrowing of the in 
tcnertebral joint space produce abnormal traumatic stress And csentuallv 
ostco arthritic clianges maj deselop in the bodies of the sertebrae iinoKcd 
Tlicsc changes ma) become quite pronounced, rescaling themselves roent 
genographicall) as large irregular spurs In sonic cases these inaj fuse and 
produce a desired fixation of the spine with spontaneous relief from the 
distressing low back pam if pressure on nenc roots docs not co exist (Fig 
122) Hvpcrtrophicaithntislocalizcd to two vertebral segments in the lower 
lumbar or lumbosacral spine mav frcqucnllv be caused bv injiin to the 
corresponding intenertebral disk and should direct our attention toward 
the possibilitv of establishing that diagnosis 

hen the intenertebral disk has been injured and the annulus fibrosus 
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ruptured, the nucleus pulposus maj be partially or entirely extruded, along 
with part of the dense, fibrous tissue of the annular portion Fins mass 
usually becomes hennated into the neural caml gcnerallv to one side or the 



Fig 123 Photograph of a potbon of a spine rema%ed at autopsj Pedicles hare been 
cut near the rertebral bodies, thus icmo«ng the neural arch and the spinal cord A 
posterior prolapse, measunng one centimeter in diameter, is present (After Barr, 
Journal of Bone and /oint Surgerj, ig 337, 1937) 

Other, and less frequently toward the center, where the strong longitudinal 
ligament of the spine is attached Bait desenbed the appearance of the 
lesion at operation “as a small rounded eminence, usually varjing in size 
from that of a pea to that of a hickory nut Tlie mass has an appear 
ance similar to wet, rolled up blotbng paper, usually grayish or pmlash m 
color’ (Fig 123) He desenbed the histologic appearance of the protruded 
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maj follow and secondau effects on the intervertebral joints and their ar 
ticular facets mav supervene With settling of the last lumbar vertebra 
partial subluxation of the facet articulations mav occur, leading in turn 



A B 


Fic 1 ^ Drawing from an xu) picture $howvj)| loss of lumbosacral disk, 

aithnbc reaction and diminution m diameter of foramina Termed b) fifth lumbar and 
first sacral segments as compared to those formed b) fourth and fifth lumbar segments 
following a loss of the lumbosacral joint space 
B Roentgenogram of a man aged fill) eight Sciabca began at age of thirt) Recurring 
attacks for mans scats None for the past ten vears Note loss of joint space and 
natural fusion ( Sftcr Willums The /oumal of the American Medical /Usociation 
99 i6- 193 ) 

to traumatic hj-pertrophic arthritic changes at the facets Either one or 
both of these pathological condibons maj produce distortion or constriction 
of the mtenertebral foramina and pain bj pressure on iienc roots tra 
versing them (Fig 117) 

We have ahead) referred to this phase of the subject when wc discussed 
lesions of the articular facets in the pathogenesis of sciahc pain (page 485) 
Loss of normal clasticit) of the intencilcbral disk and narrowing of the in 
tenertebral joint space produce abnormal traumatic stress And eventuallv 
ostco-arthntic changes ma) develop in the bodies of the vertebrae involved 
Iliesc changes mav become quite pronounced, revealing themselves roent 
gcnographicall) as large irrc^Iar spurs In some cases these mav fuse and 
produce a desired fixation of the spine vvitli spontaneous relief from the 
distressing low back pain if pressure on nerve roots docs not co^:xISt (Fig 
1Z2) Ilvpcrtrophicartlmtis localized to two vertebral segments in tlie lower 
lumbar or lumbosacral spine mav ficqucntlv be caused by injurv to the 
corrcsjxinding intervertebral disk and should direct our attention toward 
the jxissibihtv of establishing that diagnosis 

Wlicn the intervertebral disk has been injured and the amitilus fibrosus 
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ruptured, the nucleus pulposus may be partially or entirely extruded, along 
wtli part of the dense, fibrous tissue of the annular portion This mass 
usualh l>ecoincslicniiatcd into the nciinlcinal gcncralh to one side or the 



Fie Photograph of a portion of a &pine remmed at autopsy Pedicles ha\e been 
cut near the \cttebral bodes thus remosing the ncital arch and tlie spinal cord A 
posterior prolapse measuring one centimeter in diameter, is present (After Barr 
/ouriiaj of Bone and Joint Surgeiy >9 337 1937 ) 

Other, and less frequently toward the center, where tlie strong longitudinal 
ligament of the spine is attached Barr described the appearance of the 
lesion at operation as a small rounded eminence, usually varying m size 
from that of a pea to that of a hickory nut Tlie mass has an appear 
ance similar to wet, rolled up blothng paper, usually grayish or pinlash in 
color” (Fig 123) He described the histologic appearance of the protruded 
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disk as that of normal disk tissue, with \anations in ippearancc, lio\\e\er, 
depending on which portion of the disk predominates and on the age of the 
subject ‘ If it IS the annular portion, dense fibrous tissue with an occasional 
cartilage cell predominates If it is chiefly nucleus pulposus, there is a 
loose granular reticulum the spaces of which are filled with mucoid matenal 
and with occasional poorly differentiated groups of cells which may be rem 
nants of the notochordal cells or of the fibrocartilaginous cells In some 
instances there may be present bits of bone or a small part of the postenor 
longitudinal ligament” Varying degrees of edema occur, at tunes the 
swelling of the nuclear and annular elements of the protruded portion of 
the disk IS very marked 

CLINICAL MANIFESTATIONS 

Although prolapse of the intervertebral disk mav occur without producing 
anv symptoms, the nodule projecting into the vertebral canal frequently 
produces pressure on roots of thecauda equina and sciatic pain 
Vie\\ing the pathologic changes that may occur (herniation of the inter 
vertebral disk or its nucleus pulposus, disintegration of the disk, nanowmg 
of the joint space, constriction of the mtervertebrai foramina, and secondary 
hypertrophic arthritis at the margins of the bodies of the vertebrae and at 
the facets of their articular processes) it 1$ not difficult to understand the 
basis for the pain winch may occur both m the lower back and along the 
course of the sciatic nerve 

We have alreadv discussed the manifestations resulting from lesions at 
the articular facets and constriction of the intervertebral foramina As wc 
have stated these symptoms follow acute or chronic destruction of the disk 
with narrowing of the intervertebral joint space but without significant 
herniation of the nucleus pulpiosus Wc shall, therefore, here concern our 
selves chiefly with the clinical manifestations which result from herniation 
of the disk and pressure on adjacent structures 
'Flic pain in the lumbosacral region probably results from the local effects 
of the lesion 'Hie postenor longitudinal ligament may be irritated by 
pressure of a protruded disk or secondary arthritic changes that mav ensue 
ilic sciatic pain (usually described as a deep seated burning or shooting 
pain, often excruciating in intensity ) is the result of pressure on nerve roots 
of the lumbosacral plexus Coughing sneezing and change in position gen 
cralh aggravate the distress Some patiaits are somewhat relieved bv rest in 
bed, others arc more comfortable when standing or sitting Nocturnal pain 
IS not infrequent 

Intcmnttcncc of symptoms and recurrent episodes of sciatic pain arc 
characteristic Between attacks thepabentmay feel quite well 'lo explain 
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tJjC5c rccifrrcut episodes of pjin and remission from svmpfoms, one must 
assume that the protruded dish nuv return into the intervertebral space at 
bines and be extruded again at other times Tliat this may be the ease has 
actually been demonstrated in the cadaver, as well as roentgcuographically 
and on the operating table Chamberlain and others have noted with 
dravval ’ of dish material from the spinal canal during flexion, and protrusion 
of the dish during extension of the spine 

In some eases the pain mav be caused bv cdciin of the protruded portion 
of the intervertebral dish \Vlicn conservative measures of thcrapv arc cm 
plo)cd, as rest m bed or immobilization bv other means, the pain mav dis 
appear as the edema subsides 

Unilateral sciatic pant is most frcqiiciith encountered, ilthoiigh bilateral 
mvoUement is not unusual At operation the ruptured dish fragment has 
been found to press on onlv one root m over half of the eases In none of 
these arc objective sensory changes noted It is rare though possible for 
a protruded lumbar intervertebral dish to cause only low bach pam without 
sciahc radiation Low bachachc praclically aivvajs accompanies sciatic pain, 
however In addition to pam, the patient may complain of muscle weah 
ness, cramps in the calves of the legs, or numbness 

Complete paraplegia may result from pressure on the cauda equina 
It may also result from manipulation under ancstliesia performed without 
suspicion of the existence of the intcncrtcbral dish lesion One of Barrs 
patients related a histor) of complete paraplegia following manipulation 
planned to reduce a ' sacro iliac subluxation " This accident was, of course, 
the result of pressure on the cauda equina from a large protrusion of an 
mtcrveitebral dish One of the authors patients (from whom a protruded 
fourth lumbar intervertebral dish was removed) had a similar experience 
She stated that one year prev lously she had had a manipulation of the lower 
bach for severe ‘sciatica", subsequently there developed flaccid paralysis 
of One leg anesthesia, and loss of control of the bladder and bowel At 
operation there was evidence of injurv to the cauda equina at the level of the 
dish protrusion, indicated bv the existence of a localized adhesive arach 
noiditis which involved several caudal roots 

Sphinctenc disturbances are relabvely unusual, but when they are asso 
ciated with sciatic pain they should arouse serious suspicion of a protruded 
dish Disturbance of bladder function, accompanying severe sciatic pain, 
was the first arresting fact in the history of one of our patients suffering from 
a protruded dish 

There is usually a list of tlie lumbar spine (sciatic scoliosis), either toward 
the affected side or away from it As a result of muscle spasm, the lumbar 
spme may present a hjphos which cannot be reduced by active or passive 
mobon hlovemcnt at the lower bach is generally marhedh restricted and 
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a^ra\-ates the pain Tenderness to pressure may be noted either o^ er the 
site of the intervertebral disk lesion, over the sacro-ihac joint region, or at 
the gluteal fold Saatic tenderness occurs in over half the cases The 
Lasegue (straight leg raising) test is practicalfj alwajs positive, more 
markcdl) so on the side of the greatest pain Very exceptionally, the neuro 
logic examination ma\, however, be entirely negative 

SensoR changes abnormal reflexes, and muscle atrophy may be noted 
in a small proportion of cases Diminution or loss of the Achilles reflex, on 
one side or bilaterallv, is one of the most common of the objective neuro 
logic findings Love and Walsh found diminution or absence of the Achilles 
reflex in 57 per cent of their cases, sensory loss m only 31 per cent \\' 7 ien 
present such neurologic findings are, of course, of the greatest importance 
indicating the necessitv for most intensive study, including lipiodol ex 
amination 

Roentgenograpliic study, to be of value in such cases must include an 
teropostenor and lateral views of the spine Even under these circumstances, 
normal roentgenograms are noted in about one half of the cases m winch a 
lesion of tlie mtenertebral disk exists \\Tien positn e roentgenograms may 
reveal narrowing or disappearance of the intenertebral joint space, constric 
tion of the mtenertebral foramina, and localized hvpertrophic arthritis 
(Fig 117) However such roentgenograpliic findings do not establish the 
existence of prolapsed disk Tliere is, in fact no consistent and dependable 
relation between a narrowed disk space and a protruded disk Roentgeno- 
graphic evidence of a narrowed intcneitebral joint space, in a patient 
suflfcnng from sciatic pain, demands further invesbgation to establish the 
presence or absence of protrusion of the disk Thorough neurologic studv, 
with examination of the spinal fluid and perhaps of the spinal canal with 
lipiodol IS then essential If examination reveals involvement of a single 
nene root and narrowing or distortion of the corresponding intencrtcbral 
foramen by arthritic spurs, conservative treatment for the facet lesion is 
indicated Such a course 1$ particularly logical if the spinal fluid is found 
perfeeth nonnal Should such treatment not bring relief, examination of 
the spinal canal wath lipiodol is ncccssaiv 

Roentgenograpliic evidence of a nomial spine does not, however, exclude 
the possibihiv of prolapse of an intervertebral disk We now feel that in 
vcstigation of the spinal fluid and lipiodol examination arc particularly 
uccessan in such cases if the ctiologv of the sciatic pain remains obscure, 
especially if there is a Imton of acute trauma in relation to previous acute 
attacks of htmhago and scaUca ’ and tlic condition has not proved ainc 
liable to conscnativc treatment Die presence of reflex or sensoR changes 
in the lower limb furnishes still more reason for such studv 
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CHANGES IN IIIL SPINAL 1 LUID 

Spinal fluid examination ina) add evidence of pressure on, and imtation 
of, the cauda equiin, but may lie disconcertingly unrcvcaling when the 
physician is groping for corroborative diagnostic data Such was Barrs c\ 
pcrience in a senes of forty proved coses of prolapsed nucleus pulposus 
Evamniahon of the spinal fluid revealed evidence of a dvnaiiiic blocL above 
the level of the needle in only four eases (10 per cent) In the other thirty 
SIX cases the dynamics were normal 

Love has found his ' reversed ’ Oiicckcnstcdt test of great value in the 
diagnosis of intervertebral dish protmsion, when the spinal fluid cxamina 
tion IS otherwise normal On occasion, tins test has given the only clue 
to the cause of the sciatica llie technique for the pcrfonnancc of this test 
is described by Love as follows 

ITio reversed Qucchcnstcdt lest is performed as is epidural m]Cchon, which is 
employed frequently m the treatment of saalic pain A caudal needle is pheed 
in the sacral hiatus and care is taken to be sure the needle has not entered an 
abnomially low dura mater or a vein A lumbar puncture needle is then inserted 
into the lumbar subarachnoid space, a manometer is attached and 10 cc fractions 
of 1 pee cent solution of procaine hydrochloride arc injected into tlic caudal 
epidural space through the caudal needle Normally tlicrc should be a progressive 
rise in tlic manometne readings as the caudal sac is compressed by the extra 
dural procaine Four fractions of 10 cc each or a total of qo cc of 1 per cent 
procaine are injected extradurally If a tumor or a protruded disk of sufEcient 
Size to obstruct the caudal sac is present, no increase m the manometne reading 
Will occur A block ' on reversed Qucckciistcdt test will have been established 
Experience m performing tins test is necessary lest one be misled into thinking 
a block is present when one does not exist In cases of ordinary sciatic pain not 
caused by pressure on the caudal roots from a tumor or an extruded disk the 
sciatic pain usually is exaggerated and then relieved on injection of each fraction 
The order of events is first, pun from imtation of tiie nerve roots and postenor 
root gangba and tiien, relief as tire fluid diffuses and its anesthetic properties 
become manifest In cases of compression of the caudal roots by a tumor or disk 
the pain is unbearable and the epidural injection will have to be discontinued 
The Sign, m our expencnce, has been pathognomonic of a mass encroaching on 
the domain of one or more caudal roots 

Barr found the total protein in the spinal fluid above mg per 100 cc 
m thirty five of his forty cases In 1957 he stated tliat until the previous 
y ear, ‘a total protein below qo mg per 100 cc was considered indicative of 
no pathology m the cauda equina and, therefore, in such cases lipiodol 
examination was not done At the present time, if the patient s symptoms 
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and clinical examinabon are consistent and he is unrehescd bs consen'abve 
therapi ue do not hesitate to do a hpiodol examination eien nben the 
total protein is wathin normal limits (20 to 40 mg per icx3 cc ) We 
know that a negatu e lumbar puncture docs not rule out rupture of the in 
ter\ertebra] disc Lose and Walsh found the total protein content of the 
cerebrospinal fluid to be 40 mg per 100 cc , or more, in 80 per cent of their 
cases of protrusion of a lumbar mter\ertebral disk But that means that in 
20 per cent the protein content of the spinal fluid was normal that ui, less 
than 40 mg per 100 cc In other words, an increase in the total protein of 
the spinal fluid abo\e 40 mg per 100 cc points to the probabilih of pro- 
Uuded disk, but the finding of a normal protein \alue (less than 40 mg ) 
does not exclude tlie possibilitx of such a lesion 

LIPIODOL EV\\II\ATIO\ 

WTien fairh conclusne clinical cndencc of a protruded disk exists and 
an increased total protein content in the spinal fluid has been found, fluoro- 
scopic and roentgenographic examrnabon of the spina! canal after the 
injection of iodized oil series pnmanK to confirm the diagnosis bejond 
doubt and to localize the exact situation of the protrusion In certain other 
cases when clinical csidcnce piomts strongly to the possibihh of interscrte 
bral disk probusion but the spinal fluid is normal the role of Iipiodol ex 
aminabon is more than corroborative It senes then actuall} to establish 
the diagnosis Barr found hpiodol examinabon 90 pci cent accurate in 
localization of the level of the lesion in the foitv cases studied The expen 
ence of others has been cqualtv sabsfactorv 

AIR AND OXYGEN MYELOGRAPHY 

In such cases Clumbcrlain and 'loung have used air and more rcccntl} 
oxvgcn in place of hpiodol as (he contrast medium for injclograph) In 
their large cxpcncncc with this procedure thev have found it ver) sabsflic 
torv and actuallv claim it to be the equal of mvclographv with iodized oil 
Perfect technique nclding roentgciiogiaiiis with good detail and adc 
quatc contrast is however absoliitelv essential Ilic advantages of ov) gen 
mvclographv arc obvious rhcic is less danger of arachnoiditis such as iiiav 
occur after the injection of hpiodol conscqucntlv o\j gen mvclographv inav 
be cinplovcd when the clinical indicabons arc so meager tiiat the use of 
iodized oil might not be justified Chamberlain and Young have discovered 
lesions which would have been missed without contrast invclograpbv among 
such cases 
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Because such scrupulous rocntgcnographic technique is required mje 
lography \\ ith air or o\jgcn has not been given the extensive Inal it deserves 
but it IS doubtful whether it can displace hpiodol as the most effective 
contrast medium available todav 

Tlierc IS a real need for the development of some new contrast medium 
which will have all the advantages of Iipiodo! and none of its potentially 
imtating qualities It is hoped that such a substance will soon be found 

lECHNJOUL 01 ROLN rCLNOSCOPIC 1 \y\\!INAl ION \\nil 
LIPIODOL 

1 he technique of roentgenoscopic examination vv ith hpiodol is described 
b} Camp {1937) as follows 

Tlie lumbar in|cction is preferred After ui)ectioii Uic patient is placed 111 j 
silhng position on the fluoroscopic table for about one minute m order to permit 
all of the oil to gravitate to the cul dc sac Tins being done the patient is placed 
in the prone position on a tilting fluoroscopic table with the foot end of the 
table depressed to prevent cephabd excursion of tlic oil until the actual fluoro 
scopic observation is started llic sliouldcrs arc supported b) padded shoulder 
rests If the oil IS seen to be low down m the lumbar canal tlic foot of tlic tilting 
table is gradually elevated and the sliadow of the oil as it moves cephalad is 
observed carefully 

If the symptoms indicate Uiat the lesion involves only the lumbar roots it 
may not be necessary to observe the movement of the oil much above the conus 
However we recommend that the oil be followed to the cervical region m all 
eases m an effort to pick up mulbpic associated or unsuspected lesions Since 
protruding disks arc situated m the anterior portion of the spinal canal they 
produce tlieir maximal filling defect when the patient is lying prone In this 
posihon the heavy oil will gravitate to the ventral aspect of the subarachnoid 
space and is in close contact with (he protruding disk If i persistent defect is 
observed films should be made as quickly as jwssiblc witliout disturbing tlie 
position of the patient The modern spot film devices for fluoroscopy and 
radiography of the stomach arc ideal for this work since they permit a rapid 
change from fluoroscopy to radiography Tliis is cxtremelv important for if 
one wishes to record on films the appearance of this fluoroscopic image which 
to our minds is the most significant part of the examination it is necessary to 
have some means to radiograph the opaque 0 I on the move 

hethcr a defect is observed or not fiuoroscopic examination should m 
elude observations in the prone oblique and latcml positions Only by tins means 
IS it possible to determine accurately tlic anterior or anterolateral position of 
a mass that indents the column of radiopaque oil After the excursion of the 
oil has been studied in tlie foregoing posihons we routinely have the pat ent sit 
up again for one minute m order to collect the oil in tlic cul-dcsac and then 
repeat the axamiiiation w ith the patient sup nc Many protruded disks will not 
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produce a recognizable deformitj uheo the pahent is supine, ncierthelcss we 
feel that this part of the examination is necessary in order to determine confi 
denth whether or not a tumor of the spinal cord is present The presence of a 
tumor of the spinal cord m addition to a prolapsed dish is not impossible 

Defects in the Column of Radiopaque Oil 

Because the protruded fragment of tlie disL is extradural, it mil push against 
the column of radiopaque oil in the subarachnoid space, on the central or 
\cntiolateral aspect, and indent it or displace it postcnorlj and somehmes lat 
crallj Complete obstruction of the column of radiopaque oil has been obsened 
m the case of large protrusions The classic filling defect is a sharplj-defined, 
rounded indcntahon in the shadow of radiopaque oil on one side of the midline 
opposite an intenertebral dish The extent of this defect is influenced naturallj 
bj the size of the protrusion It is generalJ| better defined in a pronc-obliquc 
position and ma\ or ma\ not be evident in the lateral new In the majonh of 
cases the defect is unilateral, but bilateral defects are not uncommon Wc haic 
also obsened several instances of multiple defects indicating mulbplc protru 
sions Gcnerallv there is no obstruction to the flow of the radiopaque oil, 
but there were four instances of partial obstruebon and three of complete 
obstruchon In two of the latter cases the complete obstruebon prevented Uic 
visualization of a second lesion of the ad|oining dish 

In addibon to the outline of the defect produced b} the mass of the protruded 
dish significant changes in the shadows of die nerve roots may be present at 
the level of the lesion These consist of edema of one or more nerve roots, 
which mav be recognized b> a broadening of the negahvc shadow of the nerve 
root if it IS outlined and bv displacement or dcfonnit) of the shadow-s of nerve 
roots within tlic subarachnoid space If the oil has extended into the extradural 
portion of the nerve sheath, displacement or dcformitv of this root may occa 
sionalh be visible In a fai cases the shadow of the od in the extradural portion 
of a nerve sheath was terminated sharp!}, at the level of the protruded dish, sug 
gcsting pressure at this point In some instances in which several nerve sheaths 
were visible it was noticed tliat there was persistent non filling of the sheaths 
on the side of the lesion this is pcobabl} of significance and su^csts pressure 
or edema of the ncnc However, nerve sheaths fill so inconsistent!} that lack of 
filling on one side cannot be depended on as a reliable sign of protnision of 
a disk * 

BcfcaWiC of gTadvsal tosvforav oaviowvwg of \lvo tcrmmal poiboo of the 
subarachnoid space and the proportionate!} larger spinal canal at tlic fifth 
lumbar space protruded disks at the lumbosacral junebon will not produce as 
marked a filling defect as thev would at higher levels Since it is desirable to fill 
the cul'dc sac as complctclv as possible in order to visualize tlic maximal cflcct 
of am protrusion it mav be ncccssarv to raise the patient to almost a standing 
position 

It IS important to inject large cnougli quantities — 45 to 50 cc — of 
lipiodol in order to fill the lower dural sac incomplete filling of the lower 



PRoniusioN or iniervertebral disks 


507 

sac may not rc\cal small lesions with onl\ a partial block and a small filling 
defect It should be tinplnsizcd that the prone oblique position is best 
suited for \isualization of disk protrusions since the defect generally occurs 



Fic 124 \titeropostetiar spot film of the lov lumbar $p no after injection of 
lipiodol Note the filling defect on the left side at the lc\el of the disk bctucui tl c 
fourth and fifth lumbar sertebrae This defect remained constant on repeated exam iia 
tions The rupture > as found at operation at exactly this location b it was not quite 
as large as the xray seemed to indicate (After Barr journal of lioie and Joint 
Surgery 193,9 1937 ) ‘ 


anterior to the cauda equina A small protrusion \shich may be visible uith 
the pahent m that position may be missed if the obsenations arc made with 
the patient supine Lateral views are less reliable since the defect fwl I 
as we have already indicated usually occurs at one side) may be obhicratccl 
by the hpiodol shadow on the opposite unaffected side fPiz isj^V \vi 
disk piotrasion is associated -nith thickening of llic IlMinnifa /lava 11",! 
lateral view of the hpiodol column maj reveal both an anterior a 1 ' 

indentation tlic fonner produced by the disk protiusion the ta"tli 
thickened ligamenta Sava ^Vhen thickened IiEamcrita flu i ^ 
ent the anteropostenor view of the rocntecnoi>Tim ^ 
indentations and the lateral view only a broad noki/ reveal bilateral 
hpiodol shadow ’ ““P^'te-onndcnhhonofthc 

Lipiodol study IS best limited to eases in n|,„l, , 

vviiicii oflicr dues pointing 




5o8 arthritis AND ALLIED DISORDERS 

to a disk lesion have been obtained Under such circumstances a larger 
proportion of positive results may be expected, and the lipiodol may 
eventually be removed during operative exploration of the spine 

There is, moreover, the exceptional instance in which the clinical history 
and the neurologic findings are indicabve of the probability of an inter 
vertebral disk protrusion, but in which the spinal fluid protein content is 
not increased and the roentgenoscopic examination with hpiodol is nega 
tive The author has seen one such case in which the diagnosis was con 
firmed at operation and the patient was cured of severely disabling sciatic 
pain 

A woman fortj-eight )ears of age, complained of two recent attacks of severe 
sciatica on the left side accompanied by pain m the lower back The first attack 
had appeared five months previously, developing abruptly while she was walking 
There was no evident precipitating trauma TTie pam was excruciating and 
extended from the left sacroiliac region, down along the posterolateral aspect 
of the left leg to the heel and the toes She had to be assisted to her bed, where 
she remained for five weeks The pam persisted day and night, even when she 
lay quietly, and the slightest motion in bed was agonizing During tlie earlier 
phase of this attack there was disturbance of bladder function, the patient being 
unable to void without catheterization The attack was accompanied by marked 
muscle spasm m the lower back, with scoliosis 

Within two months most of the pam disappeared, but a sensation of tightness 
along tire back of the left thigb and leg persisted The patient was able to leave 
for a vacation within the next month, however, feeling faiil) comfortable with 
out die use of anv support for the back, such as bad been prescribed for her 
elsewhere 

Five weeks previous to her appearance at m> office (nearly five months after 
the first attack), while sbll away from home, she developed recurrence of severe 
pain in the left lower back (in (lie region of the left sacro ihac joint) with 
severe pain radiating along the course of the left sciatic nerve Tins time, too 
there was no evident prccpitatmg cause, such as trauma Tlic character of the 
pam and its distribution duplicated close!) that which had occurred several 
months before, except that in the seexind attack the pain was not so intense and 
the function of flic bladder was not affected There were no paracsthcsiac with 
cither attack Pronounced muscle spasm, with scoliosis, accompanied the second 
attack, as the first 

The second attack of sciatica rcqittrcd three weeks in bed At this time the 
pain liad abated cnougli to permit the patient to be out of bed A dull pam 
persisted, however, over the left lower back and along the posterolateral surface 
of the left thigh and leg In addition to the dull pam there was a sensation of 
tightness along the back of the left leg and distortion of tlic lower back bv 
scoliosis bor two weeks she had managed to be up and about with the aid of a 
lumbar brace Besides, she was under treatment with short wive dialhcnii} 
and postural exercises 
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Ilic patient presented i history of numerous prcsious attaeks of pain in Uie 
lower back wiUiout scntica which hid occurred intcnnittcntl) since she was 
SLxtccn or sesentten jears of age None of those was sc\crc howc\cr and they 
wcrcgencrallj altributabk to plnsical cvntion sucli as pla)ing golf Ahistorv of 
the patient s jumping off i mo\ing street car when she was ten or twchc )tars 
of age was elicited But that episixlc was apparently not followed by pain or 
otlicr evidence of injurj Flic patient s general health was otlicrwisc good She 
had previously suffered frequent attacks of sore throat Two jears before the 
examination she developed pains about tlie left knee for which tonsillectomy 
was pcrfomicd Tlie history was otlicrwisc irrctcvaiit to the condition presenting 
Physical findings Tlie general physical examination revealed nothing of note 
There was slight flattening of the lumbar curve and a list of the lumbar spine 
toward tlie right unaffected side The lumbar paraspinal muscles were m a 
moderate degree of spasm 1 orvvard flexion and hjpcrcxlcnsion of the lower 
lumbar spine as well ns rotation toward the tight produced pain to tlie left of 
the lumbosacral region nowhere else Tlicrc was no muscle atrophy but tender 
ness was elicited over the trunk of tlie left sciatic nerve in the upper posterior 
part of the thigh Tlie Laseguc sign was markedly positive on the left side 
negative on the right Flie reflexes m the upper extremities and the patellar 
reflexes were normal Tlie Achilles reflexes on both sides were absent Objective 
sensory changes could not be demonstrated 
Tlie laboratory data were entirely normal Roentgenograms of the lumbar 
spine in the anteroposterior lateral and oblique positions were normal as was 
the roentgenograph ic appearance of botli sacro iliac joints 
In view of tlie history of two recurrent attacks of severe sciatica the dis 
turbance of bladder function during the first attack and the absence of the 
Achilles reflexes a diagnosis of probable protrusion of a low lumbar inter 
vertebral disk, witli pressure on the cauda equina was made 

Spinal fluid examinabon and roentgenographic study of the spinal canal after 
the injecbon of 5 cc of iodized oil (this phase of the study was earned out by 
Drs Love and Camp) revealed disconcertingly normal findings The total 
protein m the spinal fluid was 40 mg per 100 cc the upper limit of the normal 
range Tlie lipiodol did not rev cal a filhng defect anyw here along tlie spinal canal 
Despite these negative data from spinal fluid and lipiodol examination the 
probability of an intervertebral disk protrusion wath nerve pressure could not 
be abandoned m view of tlie ratlier significant history and objective neurologic 
signs indicating pressure on roots of the cauda equina 

Exploratory laminectomy appeared jushfied but before proceeding with it it 
was decided to observe the effect of further conservative treahnent The patient 
was put at rest in bed whereupon her pain begin to subside \\ ben significant 
improvement had occurred the patient was allovcd up and around to observe 
the effect of 1 mited activity ^Vhc^eas she had been quite comfortable in bed 
disturbing pain appeared again about odock each morning After two weeks 
more of observation during which time the pain continued an exploratory left 
hemilaminectomy wxis perfonned by Dr Love On removing the left lamina of 
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but rather increases tlie probability of a protruded disl. underlying a hyper 
trophied ligament Resection of such a thickened ligament leaving the 
protruded disk behind is likely to leave the disability uith it — uncorrected 

TREATMENT 

The treatment of destructive lesions of the intervertebral disk with 
narrowed joint space secondarv clianges in the articular facets and nerve 
root imtation at the intenertebral foramen has already been discussed 
(page 490) 

Surgical removal of the protruded portion of the disk is the desirable 
treatment when that condition is found Love and Walsh described the 
operative procedure as follows 

The operabve procedure consists of cither extradural or transdural ronoval of 
the protnided portion of the disk through a lamincctomv wound Removnl of 
the spines and laminae of two vertebrae provides adequate exposure for the 
removal of a single protrusion m cases of multiple protrusions between adjacent 
vcitebrac three spines and laminae must be removed In one ease of multiple 
protrusions one of us (Love) did a double laimnectomv because one protrusion 
vvas at Uic lumbosacral space and the other was low in the thoracic region 

In pcrfomiing laminectomy the articulating facets should be presened Rcscc 
tion of the ligamcnta Sava which are usuallv thickened m cases of protruded 
disks affords adequate exposure for the extradural removal of the lateral pro- 
trusions In case the lesion presents in the midhne it is best to approach it 
transduiallv and m tins event a wide laminectomy is not necessary TIic lodiacd 
oil IS carcfullv removed at the hmc of laminectomy 

No fLxation of the spine bv bone graft cast or even belt is ncccssarv following 
the removal of a protruded disk In our senes of icxs cases vve have not found it 
ncccssan or advisable to cam out fusion 

The pabents arc treated postopciativelv the same as after simple lamincctomv 
for tumor of the spinal cord They arc kept m bed twelve days and allowed to 
leave the hospital on the fourteenth dav and to return to their homes three 
weeks after the operation has been performed They arc advised to refrain from 
heavy lifting and straining for a penod of three months 

The results of surgical excision of offending protruded disks ate ex 
trcmciv satisfactory Patients arc relieved of pain and the neurologic mam 
fcstations disappear when pcnnanciit damage has not occurred from too 
long continued pressure on ncnc roots Recurrence of protrusion of car 
tilaginous fragments from an mtcrxertcbral disk at the site of previous 
removal of one protruded section of that disk mav occur rortunatclv this 
appears to be unusual 
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With the foregoing considcrjhom m view investigation of pitients with 
sciatic pain will establish a number of eases as instances caused by inter 
vertebral dish protrusion, probably a much larger number than we now 
suspect 
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v,o\en bundles of white fibrous and jdlmv elastic tissues, ttith the former 
predominating Areas of calcification were found m all specimens, evidence 
of an inflammatory process was lacking leucocytic infiltration was absent 
It appears most probable that trauma is the ctiologic factor, particularly 
since there is no pathologic evidence of an inflanimatorj reaction 

Although thickening may occur in any of the lumber ligamenta flava, it 
is noted most frequentl) in the ligaments connecting the fourth and fifth 
lumbar vertebrae 

THE LITERATURE ON IHE SUBJECT 

In 1913 Elsberg described hjpertrophy of the hgamcntum llavum, caus 
mg compression of the cauda equina In that case the hypertrophy followed 
direct injury to the fourth and fifth lumbar vertebrae Nothing pertaining 
to this entity appeared m the literature until 1931, when Towne and 
Reichert, apparently unaware of Elsberg s observation, reported two cases 
In 1933, Abbott reported one case, in 1937 Spurlmg Mayfield, and Rogers 
reported seven cases, and m 1938, Brown repotted seven additional cases 
A number of other cases, not yet reported, m which thickened ligamenta 
flava were found to be tlic sole cause of low back ^nd sciatic pam are 
known to the wnter 


ETIOLOGY 

Trauma appears to be the basic eliologic factor in the production of 
hypertrophy of ligamenta flava, although no specific proof of this fact exists 
In nwst cases the history of trauma is definite In otlicrs, in which such a 
history is not elicited, it appears likely that some unrecognized trauma is 
involved The hypertrophy, therefore, probably represents scar tissue re 
pair following rupture (incurred by minor or severe injury) of some of tlic 
clastic fibers of the ligamenta flava 

CLINIC/U, MANIFESTATIONS 

The symptoms are essentially those of pam low in the back with raclia 
tion of pam into one or both legs In this respect the symptoms arc mdis 
tinguisliablc from those in many other conditions associated with low 
backache and sciatic pam Tlie symptoms may begin suddenly with trauma, 
as, for example, while lifting a heavy object m a stooped position llicre 
may then be temporary freedom from pain for days or weeks with subsc 
quent acute or insidious rccuncncc of similar pam leading to protracted 
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incapacity llic pain may begin insidiously from the outset without any 
antecedent episodes of acute pain Some patients arc partially relieved of 
pain by rest m tJic recumbent position, most of tliem feel better sitting or 
standing Coughing, sneezing, or straining at stool generally augments the 
pain, as would be expected, in view of the involvement of nerve structures 
in the spinal canal 

In addition, other symptoms may exist referable to involvement of van 
ous roots of the cauda equina Tlius, sexual impotence, disturbances in the 
function of the bladder or bowel, ‘ numbness ' in the extremities or pen 
anal regions, subjective motor loss (weakness) m the legs, and the like, 
may occur 

Tlie clinical picture as a whole, being essentially that resulting from 
compression of the roots of the cauda equina, is indistinguishable from that 
produced by a protruded lumbar intcrveitebral disk or tumor of the cauda 
equina 

The objective findings arc csscnlially like iJiosc seen in cases of protruded 
lumbar intervertebral disks, including various types and grades of ncuro 
logic manifestation of pressure on the lumbosacral roots 
Tlve roentgenologic e,xammalion generally reveals entirely normal find 
mgs Incidental spinal abnormalities may coexist, however 

DIAGNOSIS 

It IS extremely difficult, if not impossible, to establish an accurate diag 
nosis of thickened hgamenta flava on the basis of tiie clinical history and 
physical findings alone If tlie neurologic examination reveals even slight 
evidence of some intraspinal lesion, the indications for study of the spinal 
fluid are clear A change in the hydrodynamics of tlie spinal fluid is, of 
course, not to be expected, unless the needle is inserted below the level of 
the lesion In tlie latter event, there may or may not appear evidence of a 
parbal or complete block, depending on the degree of obstruction present 
An increase in the total protein content of the spinal fluid is generally 
■noted, bow ever On the wdiole, ttie mdications for study ot flic spinal fluid 
and the positive observjt20ns to be noted tn cases of thicl^ened Jigamenta 
flava are identical with tliose pertaining to protruded intervertebral disks 
For this reason the reader is referred to the preceding chapter for details 
concerning this phase of the diagnoshc procedure 

Conclusive proof of the presence and location of the lesion is afforded 
by rocntgenographic study of the spinal canal after the injection into the 
subarachnoid space of 4 5 to 5 o cc of lipiodol Tlie details of the roent 
genoscopic procedure, the interpretation of the observations, and the dif 
ferentiatmg features between thickened hgamenta flava and protruded in 
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to which the reader is referred 

TREATMENT 

llie diagnosis established the treatment of this condition is surgical It 
entails excision of tlie thickened ligaments (through a laminectom)) with 
removal of the involved laminae Tlie surgeon should alvva}s be alert to the 
possible presence of a herniated disk opposite the tliickencd ligament such 
protrusion will occasionallv be found when roentgenographic evidence of 
its presence might have been lacking Spinal fusion is unnecessary if the 
suspected intraspmal lesion has been found and removed 

PROGNOSIS 

Prompt relief of svraptoms follows excision of the thickened ligaments 
The pam disappears almost immediately after operation TTie neurologic 
mamfestatioiis too graduallv w-ane and disappear unless pennanent dam 
age to roots of the cauda equina has resulted from overlong duration of 
pressure 
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CHAPTER XLVI 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

XII Tumors — “Rheumatism Requiring Morphine” 


Although sciatic pam caused bv a \anct\ of benign pathologic processes 
may be severe and stubborn, the use of morphine is, fortuiiatclj, rarclv 
necessary for the relief of pain in such cases It should, m fact, be sparingly 
cinplojcd even during the most acute phases in any of the rheumatic con 
ditions It should never be prescribed for relief of pain in chronic arthritic 
states The ultimate consequences, through hibituation, ina^ be disastrous 
in a condition in which pam is so apt to be protracted Fortunatclv, the 
more harmless analgesics suffice if combined with proper placement of the 
patient in bed, ph)siotlierapv, and sedation The combination of codeine 
and salicylates may be necessary during periods of acute distress Morphine 
mav occasionally be required immediately following manipulation of joints 
or surgical operations When the seventy of the pam, under ordinary cir 
cumstances, forces the continued use of morphine for relief, serious con 
sideration must be gnen to tlic probability that a tumor (either benign or, 
as IS the case more often malignant) is the underlying pathologic basis for 
the pam 

Tlie authors e\perieuce has practically always substantiated Hcnch's 
a\iom that rheumatism requiring morphine ' is probably caused by a neo 
plasm On repeated occasions this axiom has served to orient me when 
otherwise I might easily have missed the diagnosis In one instance, a 
young man w ith severe sciatic pain requiring morphine for relief was proved 
to liave a heniangioma pressing on the cauda equina In another case, the 
severe low bach and sciatic pam, relieved only by morphine, was cstab 
hshed to be the result of letropentoneal sarcoma in the pelvis Anotlier 
patient, a woman m her sixties, with severe sciatic pam relieved by mor 
phme, had recently been exaromed elsewhere, a diagnosis had not been 
established, roentgenograms of tlie spine and pelvis, taken shortly before 
the patient came under out obsenation, had been found normal The his 
tory and findings were essentially those of sucJi low back and sciatic pam 
as could be caused bv lumbosacral hypertrophic arthritis, but the necessity 
5*9 
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for frequent recourse to morphine led to the suspicion tliat she suffered 
from carcinoma Inquiry disclosed a history of slight substernal distress on 
eating and a sensation of food passing into the stomach with difGcult) 
With suspicion sharply focused on the search for carcinoma as a basis for 
the low back and sciatic pain, further roentgenographic study was earned 
out, revealing esophageal obstiuebon from a mediastinal tumor which was 
also infiltrating the parenchyma of the lung At tins time, only two weeks 
after the previously normal roentgenographic observations were made, 
roentgenograms of the pelvis revealed evidence of metastatic carcinoma m 
the ilia and lower spine Tlie subsequent course confirmed the diagnosis of 
widespread malignancy We could cite a number of such examples, quite 
similar m their general pattern, but those already menboned suffice to em 
phasizc tlie fact that must be borne in mind m this connection Rynearson 
and Slocum have cited similar cases m which the necessity for the use of 
morphine led to the correct diagnosis of neoplasm when previously the 
patients were treated for rheumatism ’’ 

One IS apt to think of tumor (as a cause of low back and sciatic pain) 
as a rarity hardly worthy of consideration, which, indeed, it is not Some 
of these pabents are, therefore, treated for weeks or months by physio 
therapy or manipulation, at a tunc when the diagnosis could easily be 
established by roentgenograms of the spine and pelvis Tlie establishment 
of an early diagnosis is certainly desirable, if it only serves to relieve these 
patients of the unnecessary burden of such futile tbcnipcubc measures 

In some esses even a serious suspicion of tumor cannot be confirmed at 
the first examination, the ob)cctive findings and the roentgenogram may 
then be normal, as was the ease in one of the patients cited above If the 
clinical facts indicate the possibility of tumor, repetition of the cxaniina 
tion, including repeated roentgenographic study, may eventually reveal the 
evidence confirming the diagnosis 

Tlie symptoms may resemble in every respect Uic ordinary low back and 
sciatic syndrome Tlie pain may be confined to the lower back or the ex 
tremibcs, or there may be combined low back pam with sciatic radiation 
to the legs Tliere may be a liistorv of injury or strain of the back which 
may be misleading Tliere may be siugulaily few syinptortu, or none at all, 
to surest the primary site of the neoplasm Tlic original source of the 
tumor mav, in fact, never be discovered However, when the severe low 
back disability relegates the symptoms of the primary lesion into the back 
ground, careful inquiry into the history mav lead one to discovery of the 
pnmary tumor 

Tlic situation of the tumor and its nature vary widely Tlie tumor may 
be intraspinal in situation, it mav involve the lower spine or aiiv of the 
bones of the pelvic girdle; it mav arise from tlie muscular or soft tissues 
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about the pelvis, it may be a neurofibroma of a single lumbar or sacral 
ner^c root, it may be a diffuse neurofibromatosis, affecting also the trunk 
of the sciatic nerve Agiin, it may originate in one of the pelvic or retro 
peritoneal structures in the lumbosacral region Multiple metastatic foci in 
various parts of the lower spine or pelvic girdle may be responsible Car 
cinoma of the breast, thyroid, and prostate, as well as hypernephroma, are 
particularly to be suspected as possible sources of metastatic carcinoma 
causing low back or sciatic pam 

TREAIMCNT 

The treatment depends, of course, 011 whether the tumor is benign or 
malignant, on its situation, and its accessibility to removal Metastatic 
tumors present of course only a hopeless outlook In such cases relief of 
pain is the chief aim of treatment and for tins purpose recourse to morphine 
IS frequently necessary Roentgenotherapy sometimes affords temporary al 
leviation of pam Section of spinal nerve roots and chordotomy arc some 
times indicated 

Benign mtraspinal tumors causing pressure on the cauda equina and 
sciatic pain arc amenable to excision with complete relief from pam Neuro- 
fibromata, which constitute a large proportion of the benign tumors at the 
cauda equina, lend themselves especially well to removal with slightest 
residual damage to the remaining nerve structures Being benign, they arc 
not subject to recurrence, thus assuring permanency of the clinical cure 
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CHAPTER XLVII 


THE CAUSES AND TREATMENT OF LOW BACK 
AND SCIATIC PAIN 

XIII Miscellaneous 


In a prcMOus chapter we have referred to a number of conditions which 
must be considered in the differential diagnosis of low back or sciatic pam 
Although not an integral part of the text, a reminder that these factors 
CMst IS pertinent here Hence the following discussion which must ncccs 
sanl\ be sketch} 


FRyXCTURES 

Tliere is a distinct possibiht) that fractures of the accessor} processes or 
of other parts of the vertebrae will occur following traumatic injui) to the 
spine We would therefore urge that complete roentgenographic stud} of 
the spine including oblique views, be earned out when such a condition is 
suspected (Mensor) 


DORSOLUMBAR SPR/MNS 

Sprains in the dorsolumbar region of llic spine mav mvoKc the trunks 
of the twelfth dorsal and first lumbar spinal nerves M a result of involve 
nicnt of the first lumbar ncnc, jxiiii ina) occur in the sacro iluc and lumbo- 
sacral regions, crroncouslv su^csting disease at those areas Carnett and 
Bates, and Judovicli and Bates have stressed the importance of recognizing 
this condition 

Tenderness at the point of tmcrgciicc of the first lumbar nerve tmiik is 
evident paravcrtcbrallv, below the last rib In addihon, luin and tender 
ness gcncrallv exist postenorK in an area over the upper half of the glutcil 
region, axlcndiiig to the crest of the ilium above, and to the level of the 
intertroclijiitcric line below ^Viitcnorh, the pain ^nd tcndcrnas iniohc a 
narrow strip parallel to, and just above and below Poiipart’s ligament, and 
ov cr a small area at the uppennost part of the inner aspect of the thigh 
5=s 


MISCELLANEOUS CAUSES OF LOW BACK PAIN 


523 

Trcatiiicut includes nnmobili 2 ation of the dorsoluinbar region of the 
spine by strapping, the cmploynicnt of heat, correction of postural defects 
which may predispose the patient to such sprains Injection of the first 
lumbar nerve trunk with novocainc or alcohol may be tried in more re 
sistant eases 

rilLSSURL 1 ROM LESIONS IN HIE PELVIS AND RLCTUM 

Aside from tumors of the pelvis, already discussed as possible ctiologic 
factors, otiicr pelvic abiionnalities, including lesions of the rectum, arc 
comparatively rare factors m producing low back and sciatic pain Tlic sig 
nificance of prostatitis and displacements of the uterus in causing such pain 
has been evaggerated We have found such a relationship to be very un 
common, although we have not failed to look for such conditions Tlicy 
are, moreover, not difficult to find if rontmc pelvic and rectal evamnutions 
are practiced 


CONSTITUTIONAL DISEASES 

Numerous constitutional conditions affecting the integrity of the skeletal 
structures, or the nerves, may produce symptoms referable to the low back 
or sciatic pam We have already cited the possibility of low back pam pro 
duced b} localized syphilitic spondylitis Syphilitic infection may also be 
related to sciatic pstn by causing diffuse arachnoiditis, a localized gumma, 
or diffuse meningovascular changes with involvement of the posterior roots 
This may lead to ' lightning pains” bearing a remote resemblance to ordi 
nary sciatica Sciatic pam may occur in gout or diabetes Low back pam 
may result from osteoporosis associated with hyperparathyroidism or true 
osteomalacia Low back pam, again, was the chief complaint in a case of 
osteitis deformans (Paget’s disease) we observed recently 


TOXIC FACTORS 

llie peripheral neuritis produced by absorption of alcohol, arsenic, lead, 
and other neurotropic tOMiis must be considered in relation to the etiology 
of sciatic pam An interesting association of sciatic neuritis with liver dis 
ease was recently reported by Lichtman In five eases the symptoms of 
sciatic neuritis preceded the onset of clinical evidence of liver damage and 
jaundice 
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PRLMARY (IDIOPATHIC) SCIATIC NEURITIS AND 
HERPES ZOSTER 

Although formerlv a frequent diagnosis, pnmar) sciatic neuribs is a real 
clinical rantv The author lias seen it but seldom In strict definition this 
diagnosis should be confined to imohement of the sciabc nerve by direct 
trauma exposure, or some such factor It may appear after a fall or severe 
strain It has been hnovvn to follow exposure to wet or cold Infection mav 
be superimposed upon these influences, as in other types of neuntis It 
may occur also as a part of a generalized polyneuritis Tlie causative factor 
may be obscure In addition to the sciatic pain there may be pain low m the 
lumbar or sacral region Tlie clinical signs of neuntis can be elicited The 
reflexes are usually diminished or absent TTie condition responds to con 
servative medical treatment with rest, heat, and large doses of Vitamin Bi 

Herpes zoster apparently a spinal ganglionitis, mav be distnbuted along 
the course of various branches of the sciatic nerve, and is generally assO' 
ciated with the charactcnstic herpetic lesions in the slan 

VASCULAR DISE/VSES 

In thiombo-augiitis obliterans (Buerger’s disease), or arteriosclerosis, 
sciatic pain mav develop, apparenth related to circulatory insuSciencv in 
the trunk of the sciatic nerve Karnosh desenbed two cases m whicli the 
sciatic pam svndromc was attributable to sudden ischemia of the sciatic 
trunk Surgical cxplorabon revealed the true nature of tlie lesion in one of 
these cases Craig and Chormlcy mentioned patients under their care who 
seemed to have a spastic condition affecting the inferior gluteal (sciatic) 
artcrv which caused the sciatic pam and was associated with coldness of 
the cxtrcmitv Following intravenous injection of typhoid vaccine, the 
temperature of the two legs became equal and the pain disappeared ” 

lUNCnONAL NERVOUS STATES 

I unctional nervous states, ni psyclioiicurotic individuals or in those of 
coiistifutionallv psvchopathic makeup, may so lower the threshold for pam 
as to lead to backache or sciatic pain Although precipitated bv some cx 
tcrnal factor, the pam mav linger long after the effect of the extraneous 
cause has been removed 

Traumatic neurosis is an example of such a functional manifestation 
with low back pam engrafted upon a previously sustained back injury Tlie 
subjective svmptonis mav persist long after cverv indication of the actiul 
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injury has disappeared Persons of cinotionall) unstable personality make 
especially good candidates for such neuroses Add to this susceptibility the 
strain of domcstie and economic difficulties, suggestion of friends with 
whom the patient discusses his disability, long drawn out and varied treat 
ment for the back injury, \ancd opinions regarding diagnosis obtained 
from different physicians, pending litigation, and similar circumstances — 
combine such circumstances and you Iiave a condition fixed and stubborn 
to manage The phxsiciaii owes it to Iiis patients to protect them from as 
many of these aggravating influences as possible 
Such a patient presents a rather typical appearance He is obviously wor 
ried, extremelv concerned about Ins condition, and apprehensive about the 
examination He relates tlie history willi disproportionate emphasis He is 
evidently sincere in his desire to get well One gets the impression that the 
complaints are genuine, at least subjectively The examination generally 
confinns the impression of nervous instability There may be evidence of 
vasomotor abnormalities, excessive sweating and cold clammy skin Deep 
pressure over the muscles causes pain, but relocahzation of painful areas is 
inaccurate Muscle spasm and Imntalion of motion arc generally absent 
Motions at the lower back are either painless and free, or cause excessive 
discomfort The examination as a whole reveals many incongruities be 
tween tlie subjective complaints and the objective findings Roentgeno 
grams of the spine do not help m diagnosis and may be downright confusing 

These patients are not inahiigerers AltJiough tlie disability is functional 
m nature, it is no less real to the patient himself Realization of this fact 
wiU permit the physician to approach treatment in such a manner as to 
win the pahent’s confidence Cainctt and Bates in tlieir discussion on 
“railway spine” described many borderline organic states which have been 
falsely labeled traumatic neurosis Tlioroughncss of examination, unbiased 
approach to diagnosis, and an understanding of the patient’s problems pave 
the way for successful therapy Once such a relationship of confidence is 
established, the physician relies on properly applied psychotherapy rather 
than on physical measures for a cure 

MALINGERING 

The malingerer complaining of low back pain can usually be appre 
bended without much difficulty It is an unfair assumption, however, that 
the diagnosis of malingering can be made on purely circumstantial evidence 
The accuracy of such a diagnosis is dependent upon certain positive dim 
cal manifestations elicited through the history and most careful physical 
examination Only through such means, as well as through acquaintance 
with the clinical picture presented by sudi patients, may one avoid the 
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serious error of assuming a pafienf to be a malingerer when he is actuallj' 
suffering from some organic low back disabilit) 
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bibliographv on, 163 
codeine, 132 

liydioctilonc acid, dilute, 132 
iodides, 132 
iron, 152 
morphine, 131 
ncocinchophen, 132 
salicvbtes, 151 

Dupuytren’s contracture, 363 
bibliography on, 372 
treatment of, 366 

Elbow, defonmbes of, 196 
Enccpliahbs, 406 
Enceplialoinyehtis, 406 
Endoenne abnormalities m atrophic ar 
thntis, 38 

bibliography on, 62 

Endoenne therapy m atrophic arthnbs, 

152 

Epidural itijcchon, 433, 491 
technique of, 437 
Equmus of feet, 222, 224 
Ergotamine tartrate, 36S 
Eiytlienia artliriticuni cpidcmicum See 
AithiAis ot liaveAn^l fever, 345 
Estrogenic substance in treatment of 
atrophic arthnbs, 153 
Eurcuc in dironjc artlinbs, 237 

Fallen arches, S6 
Feet, deformities in, 222 
causes of, 17S 

pievenhon and correebon of, 178 
treatment of, 179 
eqiunus of, 222, 224 
fallen arches, 86 
pronated, 222, 224 
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Pelh s wTidronie, 49, izi 
Femoral ner\e, 425 
Fe\er therapy rn atrophic arthritis, 141 
bibliography on, i6i 
in gonococcal arthritis, 332 
Fibrosibs, 361, 3S9 
bibliography on, 371 
as cause ot low back and sciatic pain, 
460 

bibliography on, 461 
treatment of, 461 
etiologs of, 362 
headache caused b\, 362 
intercostal, 362 
intramuscular, 361 
manifestations of, 361 
patliologs of, 363 
periarticubr, 361 
simulating plcunss, 362 
tendinous, 361 
treatment of 363 
Fingers, deformities of. 203 

spindle shaped, in atrophic arthntis, 86, 
8 * 

Fiskes plaster shell technique, 433 
Focal arthritis 21 12*' 
bibhomphi on, 128 
clinic^ manifestations of 1 27 
treatment of. 128 
Focal infection, 2-;, 303 
in atrophic arthntis See \trophic at 
thntis, focal infection in 
eradication of, 43S 

Foci of infection in atrophic arthritis See 
3 ttopfiic arlhntis, foci of infee 
tion in 

foreign bods arthntis 234 
1 orcign protan thcraps, 143, 439 
bibliography on, 161 
I ormol gel reaction, 299 
technique, 300 
1 racture of spine, 512 
f rci skin reaction, 346 
I ro/cn shoulder, 3S3. 589 
1 imctioiial nersous states. 324 

Cacnsicn mancuser, 440 

Gaenslcn sign. 473 

Cacnsicn lest. 419 

Gall bladder infection in arthntis, 78 

Ganglion. 367 

bibliography on, 373 
Generalized msositis 6brou. 365 
Glossitis in atrophic arthntis. 59 
Gold salts. 144 See also Chnsotheraps 
Cold sodium thiosulplutc, 147 


Gonococcal arthnbs, 107, 301, 326 
bibliography on, 334 
blood count in, 328 
classification of, iS 
cluneal nunifestations of, 327 
complement fixation lest in, 329, 330 
coDjuncbsitis uith, 328 
diagnosis of, 32S, 330 
differential diagnosis in, 330 
gonococcus complement fixation lest m. 

3-9. 330 

incidence of, 326 
indoQchtis Hath, 32$ 
laboratory findings in, 328 
pathology of, 326 
rocntgenographic findings in, 329 
sedimentation rate in, 328 
sore throat preceding onset of, 328 
symptoms of, 327 
synoyial fluid in, 329 
tcnosvnoyatis with, 327 
treatment of, 331 
chemotherapy in, 332 
fc\cr therapy in, 532 
filtrates in, 331 
physiotherapy in, 331 
scrums m, 331 
sulfambmide in, 332, 333 
sulfapyndine in, 334 
vaccine in, 331 

upper respiratoiy infection preceding on 
set of, 328 

Gonococcus complement fixation test, 329, 

330 

Gout. 99, 108, 501, 511, 351, 367 

Gouts aithntis, 311, 331 
artcnosclerosis uith, 313 
bibliography on, 324 
blood count m, 319 
body waght changes in, 312 
case report, 313 
cbssification of, iS 
clinical manifestations of, 313 
colchiane in, 320, 321. 323 
ikfinibon, 311 
dugnosis of, 31S 
differential diagnosis of, 321 
diuresis preceding acute attacks m, 312 
great toe inyohemcut in, 317 
heredity m, 311 
high fat diets in, 320 
history, charactcnstic, in, 313 
livpcriinccmu in, 311, 312, 314. 319 
uicidcncc of, 313 
]ouit changes in. 316 
bboratory data in, 314. 319 
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Gout) arthntis — (Continued) 
inetibolisni in, 512 
nephritis with, 313 
raial colic accompaiijing, 318 
renal function in, 312 
rocntgcnographic findings in, 514, 317, 
318 

sedimentation rate of crsthrocjtcs in, 
320 

simulating atrophic arthritis, 521 
sjmptoins of, 315 
therapeutic test m, 320 
tophi in, 314 315, 316, 318 
treatment of, 321 
cinchophen in, 323 
colchicine in, 321, 313 
compresses in, 321 
diet in, 321, 322 
h)gienic measures in, 323 
sahejiates in, 323 
Mtamin B, in, 321 
urate calculi in, 31S 
uric acid Iciel in blood in, 311. 312, 
3»9 

water ana salt excretion in, 312 
Gouty duthesis, 311 
Gou^ tophi, 314, 315, 316, 318 
Crowing pains, 296 
G)iiergin, 568 

Hallus salgus, 226 
Hammer toe, 229 
Hand, deformities of, 203 
HaieihiU fcier, arthntis of See Atthiitis 
of Haserhill feicr 
Head, deformities of, aithnbc, 1S3 
Headache, 371, 403 

caused by h)peitrophic arthntis of cer 
\ical spine, 274 
treatment of, 2S3 
induiatwe, 362, 403 
rheumatic, 275 

treatment of, 283, 362, 403 
Heat, appheabon of, in chronic aithiibs, 
232 

baker for, 232, 233 

Heberden’s nodes, 252, 264, 268, 279, 
2 So 

Hebolhetapy in chronic arthritis, 241 
Hemophilic artlinbs, 552 
bibliography on, 357 
classificaboii of, 19 
treatment of, 353 

Hemonhage luto the spinil cord, 405 
Herpes 705ter, 406, 524 


541 

Hip imoKcincnt 111 li}pcrtrophic arthritis, 

treatment of, 283 
Hips 

iithroplash, xitallium mold for, 178, 
S09, =8; 

dcforiiiities of, 20S 

Smith I’etcrscii arthroplasty for, 178 
209, 2S3 
Histainiruse. 354 

llistiimiie iontophoresis m chronic arthn 
hs, 236 

Horizontal sacrum, 464 

lluiiiau constitution and atrophic arthritis 

If)dnir(hros]s. idiopathic, 367 
mtcmnttcnt, 367 

Ihdioclilonc acid, dilute, in treatment of 
atrophic arthritis, 132 
Jhpcfparathyxoidisiii, loS, 523 
Ihpcttrophic arthritis, :o, 21, 231, 264 
3S5, 402, 49S 

acct)lcho]inc iontophoresis in, 236 
arthrodesis m, 178 
arlhtoplasl) in, 177 

iitallium mold, 178, 209, 283 
bibliography on, 237, 262, 276 
blood count in, 267 
cartilage degenerabon in, 239 
cervical spine, imohcment of, in, 273 
headache with, 274 
treatment of, 283 
cholesterol content of blood m, 31 
classification of, 18 
clinical manifestations of, 264 
compresses, hot, in, 234 
coQ^st baths in, 234 
course of, z66 

deformitv in, 266 See also Prevenbon 
and correebon of deformities m 
chronic arthntis 
Cervical spine, 183 
elbow, 196 
feet, 222 
fingers, 203 
head, 183 
hip, 208 

illustrated guide to recognition, pre 
venbon, and correebon, 183 
knee, 210 

tracbon for correction of, 215 
lumbar spine, 191 
shoulder, 192 
vpme, ccmcal, 183 
spine, lumbar, 191 



INDEX 


542 

lI)-pertrophic arthnhs — (Continued) 
deformity m — (Continued) 
spine, thoraac, 187 
thoracic spine, 187 
diatheimj m, 235 
dorsal spine iniolvement in, 276 
etiolog) of, 231 

constitutional factor in, 252 
foreign bodies in, 234 
infccbon in, 236 
metabolic factors in, 233 
neuropathic factor in, 235 
obesiij in, cjj 
trauma from fault) posture m, 255 
trauma, occupiabonai, 234 
exercise, cflcct of, on, 265 
exercise in, 237 

filament nonfikment count in, ^1, 267 
focal mfechon in, 273 
forms of manifestations of, 18 
headache caused bs, 274, 403 
treatment of, 283 
beat in, 232 

Hcbeidcn's nodes in, 232, 264, 26S, 
2-Q. 280 

heliotherapy m. 241 
hip imohcmcnt in, 272 
treatment of, 283 
histamine iontophoresis in, 236 
mductothcrniy in, 236 
joint mice in, 261 
Lnccs, insobemcnt of, in 271 
laboratory findings m 267 
loose bodies in 261 
loose cartilaginous bodies m 271 
rcmosal of. 282 
loose joint bodies in, 271 
ranosal of, 1S2 
low frcquaics cunents in, 239 
lumbar spine insobement m, 276 
iiialnm coxae senilis, 272 
ticalnicnt of, 2S3 
massage m, 236 
mcnopjuiif artfinfis, z 8 t 
treatment of, zSi 
nomcnckturc, 231 
occupabonal therapy in, 239 
ostcochondroinata in, 261 
ostcotom) in, 177 
paraffin, appbcation of hot, in, 233 
patholog) of, 239 

phy^cal therapy in See Physical tliciapy 
in aiiliiitis 

postural rcliabdiUtion in, 239 


lljpeitrophic arthnhs — (Continued) 
preyention and treatment of deformities 
m, 282 

ladioacbye substances, tlierapy yyith, 
= 4 ^ 

rheumabc headaclic m, 273 
beatment of, 2S3 

roentgcnographic inanifcstabons in, 267 
roentgenotherapy in, 242 
sedimentation rate in, 267 
short umc diathermy in, 233 
shoulder in, 273 
of the spine, 273 
beatment of, 283 
stiff neck m, 273 
beatment of, 284 
s)niptoms of, 264 
S)-noyectomy in, 176 
ssnoyiai fluid in, z6i 
S}'noyul h)pcipb$u in, 261 
S) 7 ion)ms for, 18 
SjStemic exposure to heat rn, 234 
tenotomy in, 178 
trauma in rclabon to, 264 
treatment of, 279 
bibhograph) on, 286 
contrast baths, 280 
concction of anemia m, 280 
correction of dcfonnitics in, 282 
drugs in. 2 So 

eradicabon of focal infection in, 281 
general measures in, 279, 280 
mechanical supports m, 281, 286 
paraffin applications in, 2^ 
p^siothcrap), 2S0 
postuial concction in, 2S1, 2S6 
rehef from trauma, 280 
surgical measures in, 2S2 
tli)Toid extract in. 2S0 
yycight reduction in, 2S1 
mIIqus s)'noyiti$ in, 261 
xrtalhuni mold aitliroplastv in, 178, 
209, 283 

xra) thcrap) m, 242 
IJypcnjrMmua, 311, 712, 314, 319 
II)poprotciJicniia in atrophic arlhnbs, 153 

Icterus m atrophic arthritis, >06 
Iliobbial band, contracture of, 4S1 
bibhograph) on, 4S4 
LIy’s sign in, 482 
Ober's sign in, 4S2 
treatment of. 482 
Ober fasciotoniy in 4S1 
InductothcTin) in chronic arthritis, 236 
Induratnc headache, 403 
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Infection, dental, m atrophic arthritis, 75 
in ebology of h)pcrtrophic arthritis, 256 
sinus, m atropine arthntis, 76 
tonsilhr, in atrophic arthritis, 74 

Infectious arthntis See Atrophic arthntis 
specific, 107 
classification of, 18 

Infectious spondvlitis See Atrophic at 
Ihntis of the spine 

Inflaninntoiy rheumatism See Rheum itic 
fever 

Injection of sciatic nerve, 458 

Intermittent h)dr3rthrosis, 367 
bibliographv on, 373 
ergotamine tartrate in, 368 
etiology of, 368 
g} 7 iergm m treatment of, 36S 
sjnovcctom} in, 369 
treatment of, 368 

Intcncrtebral canals, 42J 
foramina, 423 

Intervertebral disV. hcmntions, 405 See 
also Intervertebral disVs, protru 
Sion of 

Intcncitebral disks, 487, 4S8, 497 
acute traumatic destruction of, 487, 497 
anatomic rchtions of, 427, 49$ 
chronic traumatic destruction of, 487, 
497 

lumbosacral, traumatic destruction of, 

4S7. 497 

protrusion of, 439, 495 
bibliography on, 513 
case report of, 508 
clinical manifestations of, 500 
diagnosis of, 511 
etiology of 497 
madence of, 310 
hpiodol examination for, 304 
technique for, 505 
literature on, 496 

Love’s reversed Qucckenstcdt test in, 

5°3 

mjelography for, 504 
technique for 505 
phjsiologic considerations in, 495 
reversed Queckenstedt test m, 503 
roentgenograpbic findings in, 502 
spinal fluid cvamination m, 503 
spinal fluid protein in, 503 
symptoms of, 500 
treatment of, 512 

Intestinal tract as focus of infection m 
arthntis, 78 
Introduction, i 
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Iodides 111 treatment of atrophic arthritis, 

152 

Iron in treatment of atrophic aitlinbs, 152 
Imfaboii of diapiiragm by pulmonary or 
abdominal disease causing slioul 
dcr pain, 406 

Jaundice in atropine arthritis, 106 
Joint diseases, etiology of, 18 
Joint mice, 261. 271 
removal of, 282 

Juvenile lUcumatisiu See Rheumatic fever 

Kissing spines, 46S 
Knees, deformities of, 210 
pillows causing. 212 
traction for correction of, 215 
h)drops of, 2; 
m tiypciUopIiic arthritis, 271 

Laseguc sign, 418 
Lcucciuia, 420 
Ligamcnta flava, 49; 
thickened. 439, 307, 311, 315 
anatomic considerations on, 513 
bibliography on, 318 
clinical manifestations of, 316 
diagnosis of, 517 
etiology of, 516 
htecaturc on, 516 
patholr^ of, 313 
prognosis in, 51S 
symptoms of, 516 
treabiient of, 31S 

Lipiodol examinabon of spine, 504 
technique for, 503 

Loose joint bodies in hypcitrophic arthri 
tis, 271 

temoval of, 282 

Loose osteocarblagmoiis bodies, 261 
Love’s reversed Queckenstedt test, 503 
Low back and sciatic piin, 411 

anatomic relationships kcanng on patho 
genesis of, 423 

biblii^rapliy on, 421, 431, 443, 526 
causes of 

anomalies of articular facets, 468 
arthntis See Spine, artlirihs of 
articular facets, vertebral, abnorniali 
tics of, 483 
Buerger’s disease, 324 
congenital anomalies, 463 
consbtubonal diseases, 323 
deep seated fifth lumbar vertebra, 464 
doisolumbar sprains, 322 
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Low back and sciabc pain — (Coubiiued) 
causes of — (Continued) 

facets, seitebral articular, abnomiali 
ties of, ^85 

fibrositis See Fibrosihs as cause of 
low back and sciatic pain 
fracluics of spine, jra 
functional nenous states, 524 
herpes zoster, 524 
horizontal sacrum, 464 
hspcTparalh)Toidism, 525 
itiobbial band, contracture of, 481 
intcrsertebral disk protrusion, 49; 
losstng spines, 468 
ligamenta fla\a, thickened, 515 
malingering 525 

muscular and ligamentous strains and 
sprains, 447 

neuritis sciabc ^23, 324 
ostcibs deformans, 523 
ostcomalaaa, 523 
osteoporosis 323 
oserfabgue of muscles as 430 
Paget $ disease 323 
pehic lesions, 523 
peripheral neuritis, 323 
postural strain See Postural low back 
strain 

postural strain as, 430 
protruded mter\ertcbc 3 l disks, 493 
psTiformis muscle, affections of, 479 
recbl lesions, 323 

sacrahzabon of fifth lumbar vertebra, 

sacro iliac disease, 470 
sacrailuc joint abnormalities, 470 
spina bifida occulta, 463 
spond}1olisthcsis, 464 
strain of muscles as, 430 
thickened ligamenta fiava, 313 
thronibo-angntis obliterans, 324 
traumabc neurosis, 324 
tumors, 519 
vascular diseases 524 
vertebral articular facets, abnormali 
tics of, 4S3 

cxanimation of patient with, 416 
ge icral considerations on, 411 
laboratorv investigation in eases of, 419 
Lastgiic sign in, 41S 
lunilsosaaal lesions causing, 417 
luinbusacral ncnc roots in rebbon to, 

medical investigation in cases of, 416 
mvclognphv in eases of, 420 


Low back and saahe pain — (Continued) 
neurologic studj m cases of, 420 
pain, character of, 414 
pathc^enesis of, 411, 423 
bibliography on, 431 
peripheral innervation in rcbtion to 
pathogenesis of, 429 
phj-siologic rebtionships bcanng 011 
pathogenesis of, 423 
roentgenographic mvestigabon in eases 
of, 420 

sacroiliac lesions causing, 417 
scutic nerve roots m rebbon to, 423 
spinal fiuid examination m eases of, 420 
strain of muscles as cause of, 430 
svinptoms, general character of, 414 
thciapeubc test in cases of, 421 
treatment of, 432, 449, 453, 458, 461, 
467, 475, 480, 482, 490, 492, 

512, 5 > 8 . 52 ir 5 M» 5*5 

bibliography on, 443 
epidural injccbon m, 433 
techiuque of, 437 
fixation m, 433 
Fiske’s technique, 433 
heal infection, eradication of, 43S 
foreign protein therapy in, 439 
mampubbon in. 439 
mechanical appliances in, 432, 434 
operative, 441 

paravertebral injection in, 438 
phvsiotherapy in, 435 
postural exercises m, 433 
rest in, 432 

roentgcnothcrapv in, 439 
sciabc nerve, injection of, in, 43S 
surgical. 441 

Low ficquenev currents m chronic atihn 
bs, 239 
Lumbago 82, 363 

Lumbar nerve roots anatomic rcbtions of. 

Lumbar spine, dcformibes in, 191 
in hypertrophic arthritis, 276 
Lumbosacral articubtion, 423 
Lumbosacral lesions, 417 
Lumbosacral plexus, 424, 423 
Lvuiphogranuloma v-cncrcuin, arthritis of 
See Arthnbs assocuted with 
l}mphogrintiloiiu venereum 

Malignancy, confused with arthritis, 151 
Malingcnng, 323 
Maluui coxae senilis. 272 
treatment of, 2S3 
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Mampubtion, ^75, 30X 
of back, 439 
of slioulclcr, 196 
Mantoux test, 330 

^^ane Strumpell disease See Atrophic ir 
tluitis of the spine 
Massage m chronic arthritis, 236 
Meningococcal artlintis, 343 
bibliography on, 348 
classification of, 19 
treatment of, 343 
Menopausal arthritis, 
bihhography on, 287 
treatment of, 281 

Metabolic abnotmalibcs in atrophic atthn 
tis, 38 

bibhogiaphy on, 62 
Metabolic arthritis, classification of, 18 
Metabolic factors in hypertrophic aitlintis, 
*55 

Metastabc malignancy and arthnlis, >51 
Metatarsal bar on shoe, 223, 228 
^^ctatatsal pad, 223, 228 
Metliyl glucamtdc of auro tliio diglycolhc 
aud, 148 

Miscellaneous rheumatic conditions, 361 
arthralgia, 371 

arthritis or temporomandibular |Oint, 

. 370 

bufsibs, 309 

Dupuytrens contracture, 363 
fibrosibs, 361 
gan^OQ, 367 

mCeimittent hydrarthrosis, 367 
mixed forms of aithntis, 371 
myositis, 366 

snapping or tugger finger, 367 
synovitis, 370 
tenosynoMhs, 366 
Mixed forms of aithnbs, 371 
classificabon of, 18 

hfuscular and ligamentous strains and 
sprains, 447 
bibliography on, 451 
causmg low back and sciatic pain, 447 
pathology of, 448 
symptoms of, 447 
treatment of, 449 
Muscular theumabsm, 361, 366 
Mutation, bictcnal, 66 
Myalgia, 361 
Myelography. 420, 504 
technique for, 305 
Myeloma, 420 
Myochrysine, 149 

Myofascitis, 361 See also Fibrositis 


Myoutu, 361, 366 
bibhography on, 372 
chronic, gcnuahzed, 363 
fibrosa, generalized, 363 

N'coaiicliophen in bcatnicnt of atrophic 
arthribs, 132 

Neno imolvcinciit as a cause of pain in 
the ccnical spine, shoulder ind 
atm. 399 

bibliography on, 406 
Nervous states, fimcbonil 324 
N'curalgu, 404 
Ncuralffc pains, 32 
Neuritis, 394, 399, 404 
peripheral, 323 
sciatic, 324 
Neurofibroma, 404 

Neurogenic abnormalities in atropine ar 
thnbs, 60 

Ncuropatlnc arthritis See Neuropathic 
joint disease 

Kciiropalluc joint disease, 333 
biblu^aphy on, 336, 337 
cbssitotion of, 19 
cluneal manifestahons of, 333 
treatment of, 336 
Neurosis, baumabc, 413, 324 
Neutosyplnhs, 406 

Neurotxophic factors in ebologyr oi hyper 
trophic aithnbs 233 
Nodules, subcutaneous, 83, 294 
Nomnfeclious specific ailhtvbs 351 
Nonspecific protein shock, 304 
Nucleus pulposus, 495 
extrusion of. 499 

Nutntional disturbances in atrophic aitliri 
bs. 59 

bibliography on 63 

Nutntional management in abophic ar 
thnbs, 132 
biblu^jraphy on, 258 

Ober sign, 419 

Obesity in ehology of hypertropluc arthn 
bs. 253 

Obturator nerve, 423 
Occupational cramp, 406 
Occupational therapy in chronic artlinbs, 
329 

Olecranon bursibs, 369 

Operabve treatment in atropine arthritis, 

bibliography on, 163 
Ortboidoxy benzoic aad 132 
Osteibs deformans, 523 
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Ostco-arthnhs See n)pertropliic aithnhs 

Osteo-arthrosis See Hj-pertrophic aithnbs 

Osteochondromata, :6i 

Osteomalacja, 5:3 

Osteopoio 5 JS, 523 

Osteotomj, 177 

Oxoate, 152 

Pach)Tnciungitis, chronic h^pcrdophic, 

405 

Paget s disease, 523 
Pam m the shoulder girdle and arm 
neurohbronu as cause of, 40^ 
non arthnbc condibons which mas cause 
It, 404 

peripheral neuntis causing, 404 
pressure upon brachial plexus causing, 

404 ^ 

Paimicuhtrs, 301, 362 
Par affin , hot, apphcabou m chronic ar 
thnbs, 233 
Paraplegia, 301 
Paraiertehral iniecboos, 43^ 
for bjpertiopbic arthribs, 2S6 
Parmand, 148 

Pathogenesis of atrophic arthntu See 
Atrophic ai^nbs, pathogenesis 
of 

Patholog) of atrophic aithnbs See 
Atrophic arthritis, patbolog) of 
PerurthnUs of the shoulder, 563 
bibliography on, 593 
chnicm manifestations of, 389 
dcformibes in, 192 
cbology of, 3SS 
laboratory data in, 390 
pathology of, 3S9 
treatment of, 391 
drugs in, 391 
local, 391 
manipuUboa, 392 
physiotherapy, 391 
prcicnbon of adhesions, 391 
locnlgCDOthcrap), 591 
surgi^ exploration, 392 
systemic management, 391 
Pcnpheral arculabon in abophic arthniis, 
5 * 

Peripheral ncuntis, 404 
Pentcndinibs, 561 
of shoulder, 3SS 
Peroneal ncnc, 425 
Phs-sical thciaps m arthritis, 231, 304 
acetrlchohnc lontophorcsu, 256 
baler for use in, 232, 233 
bibliography on. 246 


Physical therapy in arthribs — (Continued) 
compresses, hot, 254 
contrast baths, 234 
diathenny, 255 
excise, 237 
heat, 232 
hehotherapy, 241 
histamine iontophoresis, 236 
inductothermy, 256 
low frequenev currents, 259 
massage^ 236 
occupabonal therapy, 239 
paraffin, hot, 233 
postural rehabihtabon, 239 
radio-acbi'e substances, 241 
roentgenotherapy, 242 
short waic dia^crmi, 233 
systemic exposure to heat, 234 
xrai therapy, 242 
Physiotherapy, 231, 304, 435 
Pitkin maneuver, 441 
Pleurisy, 362 
Pleurodynia, 362 
Pneumococcal aitbntis, 343 
bibbography on, 547 
clasaficabon of, iS 
treatmcDt of, 343 

Polyarthritis, primary progressno Sec 
Atrophic arthnbs 
Postural exercises, 433 
Postural low back strain, 433 
bibliography on, 434 
symptoms of, 434 
treatment of, 434 

Postural rehabilitation in chronic arthnbs, 

-59 

Precipitating etiologic factor in atrophic 
arthritis, 33 

Pregnancy and atrophic arthritis, 106 
Prepatellar bursibs, 369 
Prevenbon of artbntis, 133 
Picvcntion and correction of defonnibes 
in chronic arthribs, 167 
arthrodesis for, 17S 
artluoplaity in, 177 

Smith Petersen, for hip, 17S, 109, 2S5 
iitalhum mold. 17S, 209 283 
axioms with reference to iSo 
ban|0-splinls for, 175, 203 207 
hibhographi on, iSr 
capsuloplast) m 176 
capsulotoiny in, i~6 
casts, wedging of for, 173 
ccnical spine, 1S3 
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Prc\ciitioa and cortcctton of dcfomiihcs 
m chronic aithntis — (Continued) 
elbow, 196 
m the feet, 178, 212 
fingers, 205 
hind, 20} 
head, 185 
hips, 208 

illustrntcd guide to recognition of cliir 
acter, causes of, iiul uicnns for, 

1 

knee, 210 
lumbar spine, 191 

manipulation, gradual inanua), for, 172 
manipubhon under anesthesia for, 17} 
osteotomies in, 177 
procedures emplojcd for, 170 
rest 111 171 
sliouldcr, 192 
skeletal traction for, 17^ 
skin traction for 172 
bmitli Petersen artlirophsts forliip 178 
209, 28} 
spine ccrMcal, 183 
spine, lumbar, 191 
spine, tiioraac, 187 
sphntmg of |oints tor, 169, 171 
surgical procedures useful in, 17^ 
synoscctomy for, 176 
tenotomy for, 178 
thoracic spine, 187 
traction, skeletal, for, 174 
Mtalhum mold arthioplast) 178, 209 
283 

Prohfcratnc arthritis See Atrophic arthri 
tis 

Pionation of feet, 222, 224 
Prostabtis m arthritis 77 
Psoriasis arthntica See Psoriatic arthritis 
arthropathica Sec Psoriatic aitbiitis 
and atrophic arthritis, 105 
Psonabc arthritis 12; 
hiblvogiiphy on, i"6 
pathology of, 125 
relation to atropine arthritis, 125 
treatment of, 125 
Psychalgias, 406 

Psychogenic makeup of candidate for ar 
thntis. 28 

Psychotherapy 111 atropine arthritis, 154 
Pyarlhtosis See Acute suppuratise arthn 
bs 

Pyogenic arthntis See Acute suppuiatnc 
arthritis 
of spine, 458 


Pynfonms muscle, 418, 470, 472, 479 
affections of, 472, 479 
bibliography, 480 
myotomy for treatment of, 480 
treatment of, 480 
aiutoiiiic rchtionships of, 479 
inyotomy of, 480 

Qucckcnstcdt test ;o} 

Quincke $ edema, 368 

Radicular imtabon, 399 
Radiculibs, 399 

secondary to liypcrtrophic arthritis of 
cetsical spine, 399 
Radiculomyehtis, 406 
Radio actisc substances m chronic -irthri 
bs, therapy with, 241 
Radioliuineral bursitis, 370 
Raynaud s disease, 84 
Renal infection in arthntis, 77 
Rest in treatment of atropine arthritis, 
J5‘ 

Rcictscd Qucckcnstcdt test, 3^ 

Rheumatic arthritis, chronic See Atropine 
arthntis 

Rheumatic disease, chrome, 3 
disabling effect of, 3 
economic burden imposed by, 4 
economic loss caused by, 3 
facilibcs for treatment of, 3 
hospital care of, pcacbeabihty of, 9 
ho^ital facilities for the care of, 7 
incidence of, 3 
imalidism caused by, 3 
national health suney on, } 
physicians for the care of, training of, 

postgraduate teaching centers for, 11 
soao economic aspects of, 3 
bibliography on 11 

United States public health sursey on, 3 
Rheumatic feier, 82, S3, 107, 291, 321, 
528, 330 

abdominal manifestations m, 297 
Aschoff nodule in, 293 
atrophic artliribs, relabonship between, 
294 

bibliography on, 303 
blood count in 299 
blood cultures m 299 
cardiac damage in, 296 
cardiac imohement in, 298 

fomiol gel reacbon indicatmg, 299 
s^s of, 298 
classification of, 18 
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Rhcumabc fe\er — (Continued) 
clinical manifestabons of, 195 
difFetcnbal diagnosis of, 301 
electrocardiographic changes in, 298, 500 
endocarditis in, 29S, 299 
ersthema multiforme, 297 
cnthema nodosum in, 297 
etiologs of, 291 
familial susceptihihtj m, 29a 
foa of mfecbon and, 294 
fonnol gel reacbon in, 299 
groMing pains in, 296 
hspcretgv in, 293 

laboratory aids m diagnosis of, 299 
bibhography on, 307 
Dutnbonal disturbances in eliolc^ of, 
292 

pathogenesis of, 293 
pathologs of, 293 
pleunss m 298 
pneumonia m .98 
roentgenograplnc findings in, 300 
sahcsiates m treatment of, 302 
sedimentation rate of enlhrocvlcs in. 
299 

serologic findings in, 299 
sUn manifestabons in, 297 
subcutaneous nodules in, 293 
sulfanilamide in, 303 
bibliographv on, 307 
suscqib'bilits in, bmilul. 292 
symptoms of 293 
ssnoiia] fiuid, cultures of 299 
treatment of 301 
acctilsahcyhc acid in, 303 
aminopiTinc in, 303 
bed rest in, 302 
blood transfusions m, 303 
climatothcrap), 309 
diet in. 302 

focal infection, cradicahon of, 303 
uon in, 303 
local thcraps in, 302 
medicinal, 302 

nonspeaSe protein shod, m, 504 
physical therapy in. 303 
prcscnfive mcasiucs in 304 
salicsbtcsm 302 
sodium salicslatc in, 303 
sulfanilamide in, 303 
vaccines in 504 
Mtamins in. 502 
vacanc tbctapv in, 504 
bibliographv on, 507 


Rhcumabc fever — (Continued) 
vitamm C metabolism 111, 292 
bibhography on, 307 
vatamm deficiency in, 292 
Rhcumabc headache, 275, 362, 403 
treatment of, 283 
Rhcumabc ophthalmia, 23 
Rhcumabc state See Rhcumabc fever 
Rhcumabc subcutaneous nodules, 83, 294 
Rlicumabsm, chronic, responsibihtv of 
famdy physieun in conbo! of, 7 
muscular, 361, 366 
reqmnng morphine, i;i, 519 
tul^culoiu See Tubaculous ‘ rheu 
mahsm 

Rheumatoid arthritis Sec Atrophic arthn 
tis 

Rheumatoid arthnbs of the spine See 
\bophic arthnbs of the spme 
Rheunutoid spondyhbs. See Abophic ar 
(hubs of the spine 

Roentgenotherapv m chronic arthntis, 

=1*. jSj’ ^!9 

Sacrahzabon of fifth lumbar veitcbra, 464 
Sano-jliae arbcuUbcms. Sec Sacro-iliac 
joints 

SacTo-duc disease, 417 
bibhography on, 477 
Causes of, 472 
dugnosis of, 474 
CacDslcn s sign in, 473 
roentgenographic findings m, 474 
symptoms of, 475 
Sacto Iliac joints, 423, 470 
abnormalibcs of, 470 

as cause of low back and sciatic 
pain. 470 
inadcnce of, 470 
bcatment of, 473 
anatomic rebtions of, 427, 470 
subtuxabon of, 471 
Surgical fusion of, 476 
hibcrculosis of, 471 
Sacto-iluc sfips, 440, 474 
SacTO-ihac subluxation, 474 501 
Salicylates, 131, 302 
bcalraus aiilicus muscle, 394 
Scalcuus anticus svndrocie, 394 See Cer 
vrcal rib and the scalenus an 
ticus syndrome 

Scarlatinal rheumatism See Arthritis of 
scarlet fever 

Scarlet fever, artlintu of See Vithnbs of 
scarlet fever 
Schmotl nodule, 496 
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Scubc ncnc, ^23, 479 
injettion of, ^38 
scgincntal distribution of, ,)23> 

Sciatic pain See Loss back and scutic pain 
Sciatica, 39^, 404 See also Low back and 
sciatic pain 

Sedimentation of crjtbrocstcs, 9-» *49 
= 99 . 3-0 

in atrophic arthritis, 1^9 
in gouty arthritis, 3ao 
Sedimentation test m atrophic arlhnbs, 

technique of, 93 

Seminal \csicuhtis in arthritis, 77 
Senescent arthiibs See Iljpcrtiopluc ai 
thntis 

Septic arthritis, 107 

Serologic studies in atrophic aithiitu, 3S 
Serum protein concentration m atropine 
arthritis, 135 

Serum sickness, arthritis of SeC Arthritis 
of serum sickness 
Shoes, 22; 

Shortwave diathermy in chrome artlinlis 

335 

Shoulder 

deformities of, 192 
frozen, 383 

in hypertrophic arthntis, 173 
involvement in atrophic arthritis. 88 
manipulation of, 196 
pam m, 377 

pain in, nerve involvement as cause or, 
399 

periarthritis of, 388 
deformities in, 192 
stiS, painful, 38S 

Sinus infection in atrophic arthntis, 76 
Skeletal traction, 217, 219 
Smith Petersen arthroplasty employing 
Mtallium mold, 178, 509, 283 
Snapping finger, 367 
Sodium auro thiomalate, 147 
itftage eft, 14% 

precauhons in administration of» ^^9 
Sodium salicylate, 151, 302 
Sodoku, 345 

Specific arthritis, non infectious, 351 
Specific infectious arthritis, i(y/r 347 
classificabon of, iS 
Spina bifida occulta, 463 
Spinal cord, compression of, 405 
Spine 

aitbntis of, 457 
atrophic, 457 
bibliogtaphv on, 461 


Spne — (Continued) 
arthntis of — (Continued) 
hypertrophic, 273, 403, 457 
pyogenic, 458 
specific types of, 458 
symptoms of, 438 
sypbihtic, 438 
treatment of, 43S 
tubcrciiloiis, 337, 438 
atrophic arthntis of See Atrophic ar 
tliritis of the spine 
carcinomatous infiltration in, 403 
cervical, in atrophic arthritis, 83 
deformities, arthritic, of, 183 
hvpcrtrophic arthntis of, 273. 403 457 
in hypertrophic arthntis, 273, 403, 
457 

treatment of, 283 
congenital anomalies of. 463 
honzontal sacrum. 464 
sacralization of fifth lumbar vertebra, 
464 

spina bifida occulta, 463 
disease m vertebrae of, 403 
dorsal, in hypertrophic armiibs, 276 
fractures of, 403, 525 
hypertrophic aithnbs of, treatment of, 
283 

involvement in hypertrophic artlintis, 
273. 403. 457 
treatment of, 2S3 
lumbar, deformibcs in, 191 
in hypertrophic arthritis, 276 
sprains of. 322 
nphihs of. 323 
thoracic, deformities in, 187 
tuberculosis of, 337, 438 
m typhoid, 346 
Splint, aeroplane, 193 
Castex, 171, J98, 202 
Splints, banjo, 203, 207 
castex, 171, 198, 202 
cellulose compound, 171, 19S, 202 
few 'KVWjl, 2,’ax 

Spondyhbs ankylopoictica See Atrophic 
artlinbs of the spine 
^pliihbc, 523 
tuberculous, 337 
typhoid, 346 
Spondylolisthesis, 464 
cluneal manifestations of, 465 
diffcrenhal diagnosis of, 467 
roentgcnographic findings in, 466 
treatment of, 467 

Spondylose rhizomtiique See Atrophic at 
Ihntis of tlic spine 



